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PHOTR.ONIC  CELL 


#  In  use  and  construction 
"  w  w  m  — the  new  Weston  Pho- 

tronic  Ceil  is  different — utterly  simple  —  low  in  cost.  It  cuts 
first  costand  upkeep  of  light  sensitive  cell  applications. 

#  The  Weston  Photronic  Cell  uses  no  batteries  ...  no  polar¬ 
izing  or  exciting  voltages ...  no  amplifiers.  It  operates  relays 
directly.  Simple  and  economical  to  install  and  maintain. 

#  Highly  sensitive  —  current  output  approx.  5  milliam- 
peres  in  direct  sunlight . . .  approx,  one  microampere  per 
foot-candle.  No  dark  current.  Response  is  practically  in¬ 
stantaneous. 

#  Unlimited  life — as  far  as  known — in  use  or  on  shelf.  No 
drifting  ...  no  readjustments  of  circuit  .  .  .  nothing  to 
replace  .  .  .  not  easily  damaged.  Constant  characteristics. 

#  Sold  independently — or  in  conjunction  with  primary  and 
power  relays — Model  601  Weston  Photronic  Relays.  Types 
of  relays  determined  by  use. 

#  Amazing  in  performance,  revolutionizing  in  operation, 
the  new  Weston  Photronic  Relays  advance  light  sensitive 
cell  applications  to  a  new  degree  of  reliability,  simplicity 
and  economy. 


For  further  details, 
CIRCULAR  YY  on  request 


Wk  »  M  ^ 


ELECTRICAL  INSTRUMENT  CORPORATIO 


578  FRELINGHUYSEN  AVENUE 


NEWARK,  N.  J 

EI.KCTRICAI.  WORI.D  — Or/o/>cr  SI.  193 


ALLEN  M.  PEKUY 
Mancttine  Biitor 
Earl  Whitehorne 
i'(mtTih*tino  Bditor 
(3.  F.  WlTTIO 
statUHcal  BdiUtr 
H.  M.  Cameron 

AiioHate  Bditor 

A.  E.  Knowlton 
isioeiate  Bditor 

F.  C.  Wells 

Yne«  Bditor 
E.  R.  Seari.es 
tufirtont  Bditor 


ELECTRICAL  WORLD 

A  ccnsoliiiotion  of  Electrical  World,  Electrical  Enffineer  and  American  Electrician 

L.  W.  W.  MORROW,  Editor 


Chicago 
by  night 


Frank  R.  Innes 
Wmtom  Bditor 
StO  N.  yiehitfOH  Ate. 

Chieago 

H.  S.  Knowlton 

Se%e  Bncland  Bditor 
Ht7  attttloT  BUg. 

Booton 

Walter  C.  Heston 
Pacille  Cooot  Bditor 
883  Uiuion  8t. 
San  Bronoitco 

Paul  Wooton 
Waohitifton 
Correopondnit 
National  Brooo  Building 
Waokington 
\  _ 

James  H.  Rudd 
Publishing  Director 


OCTOBER  31,  1931 


Contents  Copyrighted,  1931,  by  MeCraw-Hill  Publishing  Company,  Inc. 


VoLT  MB  98  .  .  .  Ni-mbbh  18 


News  of  the  Industry . 761 

Currency  Depreciation  Abroad 

May  Help  American  Trade . 772 

By  Dr.  H.  Parker  Willis,  Formerly  Secretary  Federal  Reserve  Board 

System  Plan  Alternatives 

Visualized  for  Executives . 778 

By  M.  M.  Samuei.s.  Electrical  Engineer,  Nezv  York 

Some  Flue-Gas  Washers  Used  Abroad . 783 

By  John  B.  C.  Kershaw 

Factors  Affectin3  Steel  Weldability . 786 

By  W.  E.  Stine,  Lincoln  Electric  Company 

Electrasists  Recommend  Essentials 

of  Adequate  House  Wiring . 789 


Editorials  . 769 

Fish  Ladder  for  Columbia 

River  . 775 

Tapping  a  110-Kv.  Trunk  Line 
to  Serve  a  Small  Community.  .776 

Steel  Forms  for  Concrete  Man¬ 
holes  Show  Economies . 777 

Floodlighting  Industrial 
Hazards  to  Airplanes . 782 

Shift  Generators  from  Delta  to 
Y  in  Five  Minutes . 785 

A  Bright,  Cold-Cathode  Lamp 
for  110-Volt  Service . 788 

Hooded  Reflector  Trough 
Lights  Control  Board . 792 

Network  Units  for  Interior 
Distribution  . 792 

B<x>k  Reviews  . 794 

Men  of  the  Industry  . 795 

Financial  and  Statistical . 797 

Business  News  and  Markets ...  800 
New  Equipment  Available ....  804 


KIcctricHl  World  arliflcH  are  indexed  in  InduBtriul  .Arts  and  Kiigineering  Indexen,  available  in  publir  libraries 


McGRAW-HILL  PUBLISHING  COMPANY,  INC.,  330  WEST  42d  STREET,  NEW  YORK,  N.  Y. 


CHICAGO,  520  N.  Michigan  Ave. 

James  H.  McGRAW,  chairman  of  the  Board 

Malcolm  MUIR,  President 

JANfES  H.  McGRAW,  JR.,  Vlce-Pres.  and  Treas. 

Mason  BBITTON.  Vlce-PresIdent 

EDii.VR  KOBAK.  Vice-President 

HAU()U>  w.  McGRAW,  Vice-President 

H.  0.  PARMELEE,  Editorial  Director 

C.  H  THOMPSON,  Secretary 


883  Mission  St.,  SAN  FRANCISCO 


Aldwych  House,  Aldwych,  LONDON,  W.C.2 


Published  weekly.  $5  per  year.  25  cents  per  copy.  Foreign 
l>ostage.  }4  a  year  extra.  Canada  subscription  price  (including 
Canadian  duty).  $7.50.  Entered  as  second-class  matter,  January 
20.  1907,  at  the  Post  Office  at  New  York.  N.  Y..  under  the  .Act 
of  March  3,  1879.  Printed  in  U.  S.  A. 


cable  address : 
Member  A.B.P. 


‘machinist,  n.  y.” 
Member  A.B.C. 


XUMBKR  OF  POPIES  PRINTED  THIS  ISSITE,  17,000 


W.ASHINGTON,  National  Press  Building 
PHILADELPHIA,  1600  Arch  Street 
CLEVELAND.  501  Guardian  Building 
DETROIT.  2-257  General  Motors  Building 
ST.  LOUIS.  1556  Bell  Telephone  Building 
BOSTON.  1427  Statler  Building 
GREENVILLE.  S.  C.,  1301  Wotaislde  Building 
LOS  .ANGELES,  632  Chamber  of  Commerce  Building 


Armored 


but  without  sheath  losses 


Most  effectively  armored,  yes — but  not 
with  a  metallic  sheath  that  dissipates 
4  expensive  energy  by  induction.  Con- 
structed  with  successive  layers  of  in- 
r  sulation,  tapes  and  waterproofing, 

‘  it  is  armored  with  a  non-metallic, 
non-inductive  tape  so  remarkably 
tough  as.  to  protect  it  from  all 
damage  by  concussion .  It  is  ideal 
for  street  lighting  circuits,  es¬ 
pecially  the  20  ampere  type, 
and  permits  most  economi¬ 
cal  construction  for  airport 
lighting,  yard  lighting  and 
power  circuits  in  mines. 

Write  for  details. 
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New  York  wins  St.  Lawrence  point 


The  averase  level  of  illumination  in 
the  United  States  would  be  doubled 
by  tonight  if  all  lighting  equipments 
were  thoroughly  washed  today. 

WARD  HARRISON, 
Director  of  Engineering, 
National  Lamp  Works 


— Factors  that  affect  welding 
analyzed  by  research  engineer.  In¬ 
vestigation  of  causes  of  slag  and 
gas  holes  shows  non-metallic  inclu¬ 
sions  and  excesses  of  deoxidizing 
material  to  constitute  the  major 
hazard — />.  75<5. 


— House-wiring  adequacy  basis 
established  by  Association  of  Elec- 
tragists,  International,  offers  the 
industry  a  tangible  standard  for 
future  installations  and  rewiring  of 
old  ones.  Aid  to  sale  of  appliances 
foreseen — p.  789. 


— Hoover  yields  to  state  demand 
that  New  York  have  a  say  in  de¬ 
velopment  plans  for  international 
project.  Secretary  of  State  Stimson 
invites  Walsh  of  New  York  board 
to  Washington  for  conference — 
p.  762. 


— With  Britain  at  the  cross-roads 
as  her  currency  wavers  unsteadily 
in  value  and  the  gold  standard  in 
jeopardy  throughout  the  world, 
what  is  the  future  for  our  foreign 
trade?  H.  Parker  Willis  sees 
hopeful  signs — p.  772. 


— Federal  encroachment  decried 
by  virtually  every  speaker  at  annual 
convention  of  railroad  and  utilities 
commissioners.  Give  state  regula¬ 
tion  a  chance  to  prove  itself  is  the 
theme  of  this  meeting — p.  762. 


— System  planning  in  lean  days 
requires  an  altered  approach,  and 
for  these  uncertain  times  load  fore¬ 
casting  on  population  basis  Is  seen 
as  safer  than  that  based  on  cus¬ 
tomer  totals.  A  plan  for  system 
planning — p.  778. 


— Flue-gas  washers  overseas 
differ  little  from  the  more  ambi¬ 
tious  of  American'  efforts,  and 
where  approximations  of  complete 
removal  of  foreign  matter  are 
attempted  costs  and  complexities 
run  high — p.  783. 


— Tap  substation  on  110-kv.  line 
combines  reliability,  economy  and 
simplicity  with  minimum  Interrup¬ 
tion  hazard  to  the  supply  line. 
Expulsion  fuses  substituted  for 
high-tension  oil  breakers — p.  776. 


Electragists  define  wiring  adequacy 


What  are  the  world-trade  prospects? 


Commissioners  defend  state  rights 


NVasfiington  Agrees  to  Consult  New  York 
in  St.  Lawrence  Negotiations 


ACOXFEKEXCE  between  Secretary 
of  State  Stimson  and  Frank  F. 
Walsh,  chairman  of  the  Xew  York 
State  Power  Authority,  was  held  in 
Washington  on  Wednesday,  October 
J8,  over  the  part  that  should  be  ac¬ 
corded  to  that  state  in  the  pending 
negotiations  between  the  United  States 
and  Canada  over  the  canalization  of  the 
St.  Lawrence  and  the  incidental  gen¬ 
eration  of  power  in  great  quantities  on 
that  river. 

At  the  conference  Mr.  W'alsh,  who 
was  accompanied  by  Delos  M.  Cosgrove, 
vice-chairman  of  the  Power  Authority. 
I)resented  to  Mr.  Stimson  a  long  memo¬ 
randum  containing  a  full  statement  of 
the  state’s  case  signed  by  all  the  trus¬ 
tees.  Mr.  Stimson,  it  is  understood, 
expects  the  negotiations  to  proceed  with 
a  minimum  of  friction.  He  is  said  to 
believe  that  the  issues  between  W’ash- 
ington  and  Albany  are  primarily  legal 
and  that  the  federal  water-power  act 
does  not  settle  the  whole  question  as 
to  the  extent  to  which  the  federal  gov¬ 
ernment  may  control  power  developed 
from  waterways  or  the  limits  imposed 
upon  the  owner  of  riparian  rights. 
Because  of  the  importance  attached  to 
the  St.  Lawrence  development,  he  t’oes 
not  intend  to  delay  the  negotiations 
with  Canada,  at  least  in  .so  far  as  navi¬ 
gation  (juestions  are  involved,  until  the 
Xew  York  .State  situation  has  been  fully 
cleared  up. 

Holding  of  this  conference  followed 
the  insistence  of  Mr.  W’alsh,  supported 
by  Governor  Roosevelt,  that  direct  con¬ 
sultation  with  Xew  York  must  accom¬ 
pany  the  negotiations.  Mr.  W’^alsh’s 
letter  to  the  President  of  October  ^ 
(quoted  from  in  the  Electrical  WMrld 
of  October  17,  page  674)  was  followed 
by  another  one,  dated  October  17,  in 
which  he  said : 

Since  our  last  letter  to  you  statements 
have  appeared  in  the  Canadian  press  quot¬ 
ing  Premier  Henry  to  the  effect  that  the 
Dominion  of  Canada  and  the  Province  of 
(Ontario  have  reached  a  “complete  under¬ 
standing”  regarding  the  respective  rights 
of  the  province  and  the  Dominion  relative 
to  the  power  development  of  the  interna¬ 
tional  section  of  the  St.  Lawrence  River, 
as  a  result  of  conferences  on  several  occa¬ 
sions  between  Premier  Bennett  of  the  Do¬ 
minion  government  and  Premier  Henry  of 
the  government  of  Ontario. 

It  w’ould  appear,  therefore,  that  the  fed¬ 
eral  and  provincial  governments  of  Canada 
have  reached  a  complete  accord  regarding 
issues  corresponding  with  those  upon  which 
the  Power  Authority,  representing  the 
State  of  X’ew  York,  feels  it  essential  to 
seek  an  understanding  with  you. 

If,  on  the  other  hand,  the  State  of  Xew 
^'ork  is  denied  the  opportunity  to  reach 


such  an  accord  with  the  national  govern¬ 
ment,  precedent  to  negotiations  with  Can¬ 
ada,  we  respectfully  submit  there  is  grave 
danger  of  conflict  and  confusion  which 
might  seriously  impede  the  accomplishment 
of  the  project,  if  not  entirely  thwart  the 
will  of  the  people  of  New  York  as  ex¬ 
pressed  by  the  Legislature. 

To  this  President  Hoover  replied 
pointing  out  that  the  negotiations  with 
Canada  would  be  conducted  by  the 
Department  of  State.  A  few  days  later 
.Secretary  Stimson  asked  Mr.  W'^alsli  to 
meet  him,  and  this  week’s  conference 
followed. 

T 

Court  Hears  Argument 
Over  G.  O.  Smith’s  Seat 

Whether  or  not  George  Otis  Smith 
is  rightfully  chairman  of  the  Federal 
Power  Commission  was  argued  on 
October  27  before  the  Supreme  Court 
of  the  District  of  Columbia,  eminent 
counsel  appearing  on  both  sides.  An 
early  decision  was  promised  by  the 


T 

EARLY  WIND-POWER  PLANT 


— Wide  world  I'notos 


Recent  plans  to  generate  electricity 
by  7vind  power  in  New  Jersey  lend 
interest  to  this  60-ft.,  40-ton  tozver 
erected  at  Cleveland  in  1888  by 
Charles  F.  Brush  of  arc-light  fame, 
701  th  1.800  sq.ft,  of  sail  surface.  It 
still  stands,  and  Ford  may  buv  it. 


court,  but  the  constitutional  question  in¬ 
volved  is  sure  to  be  carried  to  the 
United  States  Supreme  Court. 

T 

Commissioners  Agree  and 
Disagree  at  Richmond 

Co-operation  with  the  various  regula¬ 
tion  agencies  of  the  federal  government 
was  a  prominent  topic  of  discussion  at 
the  annual  convention  of  the  National 
Association  of  Railroad  and  Utilities 
Commissioners  at  Richmond,  \’a., 
October  20-23.  It  was  coupled,  how¬ 
ever,  with  a  more  than  ever  vigorous 
stand  against  the  encroachment  of  fed¬ 
eral  authority  into  the  province  of  state 
rights  in  regulating  internal  utility 
operations.  The  co-operative  attitude 
was  reflected  in  the  participation  with 
the  Interstate  Commerce  Commission 
of  a  delegation  of  the  state  commis¬ 
sioners  who  sat  in  the  hearings  on  the 
railroads’  appeal  for  a  horizontal  in¬ 
crease  in  freight  rates.  Resentment 
against  the  further  intrusion  of  fed¬ 
eral  agencies  into  local  regulation  was 
focused  on  the  same  commission’s  rul¬ 
ing  sanctioning  the  abandonment  of  a 
Long  Island  Railroad  branch  in  the  face 
of  strenuous  opposition  from  the  Xew 
York  Transit  Commission. 

The  vigor  of  the  opposition  to  inter¬ 
ference  with  the  state’s  exercise  of  its 
police  powers  by  national  regulatory 
l)oards  was  epitomized  in  addresses  by 
Commissioner  Frank  P.  Morgan  of 
Alabama  and  former  Commissioner 
James  S.  Benn  of  Pennsylvania.  The 
former  said.  "W’e  neefl  regional  federal 
power  commissions  about  as  much  as 
Switzerland  needs  a  navy.”  Mr.  Benn 
insisted  that  “government  ownership  is 
the  real  objective  of  many  of  the  most 
voluble  critics  of  existing  regulatory 
laws  and  of  many  of  the  proponents  of 
increased  federal  jurisdiction.” 

Within  the  field  of  the  electrical  enjii- 
neer  the  most  significant  topics  on  the 
program  were  the  question  of  deprecia¬ 
tion  of  telephone  plant  and  the  pro{)riety 
of  optional  electric  rates.  The  Inter¬ 
state  Commerce  Commission  has  nded 
that  depreciation  rates  for  telephone 
facilities  shall  be  based  upon  estimated 
service  values  and  service  lines  de¬ 
veloped  by  a  study  of  the  company’s 
history  and  experience  and  by  means  of 
engineering  and  other  information.  The 
as.sociation  of  commissioners  was  ad¬ 
vised  by  its  committee  on  telephone  de¬ 
preciation  that  the  fixing  of  depreciation 
rates  solely  on  a  study  of  property 
already  retired  is  decidedly  improper 
because  the  retired  elements  have  been 
affected  by  growth  and  inadequacy. 

The  committee  on  utility  rates  went 
on  record  as  follows  about  the  domestic 
electric  customer : 

“Today  it  is  doubtful  whether  any 
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LATEST  VIEW  OF  THE  SAFE  HARBOR  HYDRO  PROJECT  ON  THE  SUSQUEHANNA  RIVER 


Electrification  of  the  Pennsylvania  Railroad  zvill  he  facilitated  by  the  early  completion  of  this  thirty-million- 
dollar  plant,  zoith  an  initial  capacity  of  255,000  hp.  and  an  ultimate  rating  of  510,000  hp.  It  zvill  belong 
to  the  Aldred  group  of  properties  in  Pennsylvania  and  Maryland. 


T  T  ▼ 


customer  of  an  electric  utility — street 
lij^litinjj  excepted — furnishes  the  utility 
with  a  better  load  factor  than  a  domestic 
customer  using  electricity  for  lighting, 
refrigeration,  cooking  and  water  heat¬ 
ing.  This  better  load  factor,  taken  with 
the  increased  use  of  the  facilities  with¬ 
out  a  corresponding  increase  in  cost 
to  the  utility,  justifies  a  promotional 
rate  curving  sharply  downward  to  meet 
the  needs  and  secure  the  business  from 
this  class  of  domestic  customers.” 

Having  subscribed  to  the  inducement 
form  of  rate,  the  committee  also  advo¬ 
cated  the  provision  of  options  in  rates 
to  effect  the  transition  from  the  e.xist- 
ing  domestic  schedule  to  the  promo¬ 
tional  form.  At  this  point  Commis¬ 
sioner  Malthie  of  New  York  dissented. 
New  York  regulatory  practice  views 
the  optional  rate  as  a  form  of  dis¬ 
crimination  inasmuch  as  two  customers 
who  exercise  different  choices  may  suh- 
se(iuently  pay  different  sums  for  the 
same  amount  and  kind  of  service.  The 
New  York  commissioner  also  dissented 
from  the  report  of  the  committee  on 
uniform  classification  of  accounts  on 
the  ground  that  the  costs  in  items  of  de¬ 
preciation,  retirement  and  purchase  of 
working  plant  are  not  now  required  in 
sufficient  detail  to  give  much  assistance 
in  cost  allocations  for  rate  purposes. 

-Advocacy  by  Claude  L.  .Seavey,  presi¬ 
dent  of  the  California  Railroad  Coni- 
niission,  of  legislation  by  Congress  to 
limit  the  powers  of  federal  courts  in  up¬ 
setting  rates  fi.xed  by  state  comtnis- 
sions  was  noted  last  week  (page  718). 

Commissioner  J.  J.  Murphy  of  South 
Dakota  was  elected  president,  Hugh 
\\  illiams  of  New  Mexico  was  advanced 
to  the  first  vice-presidency,  and  J. 
Paul  Kuhn  of  the  Illinois  Commerce 
Commission  was  chosen  as  the  second 
vice-president. 


For  Rate  Investisation  of 
Indianapolis  Company 

Following  the  filing  of  a  mandamus 
suit  by  Ward  B.  Miner  seeking  to  com¬ 
pel  the  Indiana  Public  Service  Commis¬ 
sion  to  make  an  investigation  of  the 
rates  of  the  Indianapolis  Power  &  Light 
Company  and  to  fi.x  a  new  schedule. 
Chairman  John  W.  McCardle  of  the 
commission  announced  last  week  that  it 
would  order  an  audit  and  appraisal  as 
soon  as  a  petition  requesting  a  rate  in¬ 
vestigation  was  filed.  The  law  makes 
such  action  optional,  not  mandatory, 
with  the  commission. 

Mr.  McC'ardle  has  informed  the  Cor¬ 
poration  Counsel  of  Indianapolis  that 
the  commission  will  be  pleased  to  have 
the  city  appoint  a  certified  public  ac¬ 
countant  to  participate  in  the  audit. 

T 

Doherty  Matters  Interest 
Missouri  and  Kansas 

Rel.\tionsiiip  between  the  St.  Joseph 
Railway,  Light,  Heat  &  Power  Com¬ 
pany  and  the  Buchanan  County  Trans¬ 
mission  Company,  both  controlled  by 
Henry  L.  Doherty  through  the  Cities 
Service  Company,  is  before  the  Mis¬ 
souri  Public  Service  Commission  in  an 
effort  to  determine  whether  the  Bu¬ 
chanan  company  is  operating  in  the 
state  as  a  public  utility.  The  represen¬ 
tatives  of  the  other  St.  Joseph  company 
insist  that  it  is  not,  but  serves  only  that 
company  with  energy  generated  at 
Topeka,  Kan. 

A  hearing  in  the  Shawnee  County 
Court  at  Topeka  last  week  concerned 
the  endeavor  of  Kansas  authorities  to 
jirohibit  the  sale  in  that  commonwealth 


of  Cities  Service  Company  securities  in 
alleged  contravention  of  the  state  law 
requiring  a  permit  from  the  “blue  sky” 
department.  Attorneys  for  the  Gas 
Service  Company,  the  utility  most 
directly  concerned,  contended  that  the 
Cities  Service  was  not  doing  any  busi¬ 
ness  directly  in  Kansas,  that  it  did  not 
directly  own  any  Kansas  properties  and 
therefore  that  it  did  not  come  under  the 
jurisdiction  of  the  “blue  sky”  cjin- 
missioner. 

T 

Ceremony  Marks  Transfer 
of  Electrical  Institute 

Form.vl  tr.vnsfer  of  the  exhibit  in 
Grand  Central  Palace.  New  York,  here¬ 
tofore  controlled  by  the  Westinghouse 
Lighting  Institute  to  the  Electrical 
.Association  of  New  A’ork  was  made  in 
a  brief  ceremony  on  Wednesday,  Oc¬ 
tober  28.  .Arthur  E.  .Allen,  vice-presi¬ 
dent  Westinghouse  Lamp  Company, 
said  that  the  new  arrangement  opens 
broader  means  for  extending  the  use 
of  electricity.  WAalter  Cary,  president 
W'estinghouse  Lamp  Company,  said  tliat 
the  institute  had  never  been  commer¬ 
cialized.  Its  scope  embraced  an  indus¬ 
try.  not  a  single  company. 

Clarence  Law,  accepting  the  gift  as 
president  of  the  Electrical  .Association 
of  New  A’ork,  read  a  resolution  recog¬ 
nizing  the  local,  national  and  interna¬ 
tional  reputation  that  had  been  estab¬ 
lished  and  pledging  the  association  to 
carry  on  the  activities.  Somewhat  en¬ 
larged  in  scope  to  take  in  other  house¬ 
hold  uses,  the  institution  will  hereafter 
be  known  as  the  Electrical  Institute. 

.An  impressive  tribute,  in  light,  in 
honor  of  Edison  followed  the  afl- 
dresses. 
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Missouri  Shows  A.l.E.E. 
Many  Thinss  of  Interest 

Four  iiundred  and  ten  men,  including 
173  students,  registered  for  the  South¬ 
west  District  meeting  of  the  American 
Institute  of  Electrical  Engineers  held 
at  Kansas  City  last  week  from  Thurs¬ 
day  to  Saturday.  Transmission  and 
distribution,  communication  and  other 
topics  filled  the  main  technical  sessions, 
.Tiid  pajters  on  a  wide  variety  of  sub¬ 
jects  were  prepared  by  the  students 
f(»r  the  meetings  where  they  furnished 
the  i)r<)gram.  At  the  opening  session 
President  Charles  E.  Skinner,  Secretary 
F.  L.  Hutchinson  and  Vice-President 
George  C.  Shaad  of  the  Institute  were 
heard  from.  Joseph  F.  Porter  and 
William  Hand,  Edison  Pioneers  of 
Kansas  City,  spoke  briefly  of  the  pass¬ 
ing  of  the  great  inventor,  after  which 
a  silent  tribute  was  paid  to  him. 

Much  interest  was  aroused  by  the 
'I'hur.sday  evening  session  held  in 
Thomas  A.  Edison  Hall  and  devoted 
to  the  St.  Louis- Ilagnell  interconnection. 
The  paj)er  of  E.  L.  Hough  and  V.  L. 
Nelson  on  the  interconnection  of  the 
25-cycle  and  60-cycle  .systems  of  the 
Union  Electric  Light  &  Power  Com¬ 
pany  and  a  related  paper  by  E.  K. 
.Shively  and  G.  .S.  Whitlow  described 
the  selection  and  operation  of  the  two 
26,800-kva.  variable-ratio  .synchronous- 
induction  fre(iucncy  changers  recently 


installed  by  the  St.  Louis  company  to 
interconnect  the  St.  Louis,  Keokuk  and 
Bagnell  systems.  The  discussion  was 
livened  by  arguments  pro  and  con 
from  the  respective  adherents  of  the 
synchronous-induction  and  synchronous- 
synchronous  types  of  machines.  I'his 
session  was  concluded  by  the  showing 
of  a  most  interesting  sound  picture  (not 
yet  publicly  released)  of  the  Ozarks 
development. 

P.  N.  Vinther,  Dallas  Power  & 
Light  Company,  discussed  the  advan¬ 
tages,  di.sadvantages  and  general  results 
of  electric  welding  as  applied  to  the 
erection  of  the  nineteen-story  office 
building  of  his  company.  He  predicted 
that  the  use  of  electric  welding  in  the 
con.struction  of  biddings  would  increa^ 
rapidly.  Prof.  C.  T,  Almqui.st  of  the 
University  of  Oklahoma  described  the 
calculation  of  load  division  in  distribu-* 
tion  system  networks,  using  a  step-by- 
.step  and  superposition  method.  A  paper 
by  D.  C.  Jackson,  Jr.,  and  R.  W. 
Warner  gave  an  analysis  of  lightning 
disturbances  on  the  high-voltage  lines 
of  the  Kansas  City  Power  &  Light 
Company,  the  results  of  which  seemed 
to  indicate  that  there  was  little  corre¬ 
lation  between  ground  contour  and  .such 
troubles. 

Among  other  papers  read  at  the  well- 
attended  .sessions  were  one  on  the  effect 
of  wave  form  on  the  operation  of 
induction-type  relays,  by  P.  H.  Robin¬ 
son,  which  indicated  how  wave  form 


affects  relay  accuracy  in  complicated 
and  extensive  systems;  one  by  C.  H. 
Frier  on  the  telegraphic  pilot-wire  relay 
system,  which  described  a  system  de¬ 
veloped  by  the  Oklahoma  Gas  &  Electric 
Company  to  protect  its  long  lines,  and 
one  by  J.  Slepian  and  L.  R.  Ludwig, 
treating  intensively  the  subject  of  back¬ 
fires  in  mercury-arc  rectifiers.  (L.od 
discussions  were  elicited  at  the  closing 
session  on  Saturday  by  papers  on 
the  application  of  primary  distribution 
fuses,  by  F.  E.  Sanford ;  the  expul  don 
fuse,  by  J.  Slepian  and  C.  N.  Denault, 
and  fuse  cutouts  for  alternating-current 
distribution  circuits,  by  E.  G.  Newton. 

James  N.  Holsen’s  treatise  on  “Fore¬ 
casting  Population  for  Engineering 
Purposes”  w'as  one  of  the  “high  liglits” 
of  the  communication  session. 

The  Kansas  City  Section  was  host  at 
a  banquet  on  Friday  evening  with 
George  Fiske  as  chairman.  Inspection 
trips  included  one  to  the  Bagnell  plant 
and  one  to  the  rebuilt  plant  of  the 
Kansas  City  Power  &  Light  Company 
at  Second  and  Grand  Avenue. 

George  Mills  of  the  Central  &  South¬ 
west  L’tilities  Company  of  Dallas  was 
nominated  as  vice-president  for  the 
.Southw'est  District  to  succeed  Dean 
.Shaad  of  Kansas  University.  The  1933 
meeting  of  the  district  is  to  be  hehl  in 
St.  Louis. 

T 

South  Carolina  Has 
First  ^^No  Fuse^^  Town 

RiDOEvn.i.E,  .S.  C.,  claims  the  distinc¬ 
tion  of  being  the  first  town  in  which 
the  distribution  of  electrical  energy  to 
domestic  users  does  not  involve  the 
use  of  fuses  in  the  household  wiring 
circuits.  These  are  protected,  in¬ 
stead,  by  small  circuit  breakers. 

This  unusual  distribution  system  is 
a  result  of  the  .South  Carolina  Power 
Company’s  efforts  to  build  a  larger 
rural  load  W'ithout  incurring  a  corre¬ 
spondingly  larger,  or  possibly  even  a 
proportionately  greater,  increase  in 
the  cost  of  operation.  Two  years  ago, 
to  prevent  a  wide  growth  in  isolated 
rural  areas  of  a  type  of  house  wiring 
that  would  be  a  source  of  continual 
demand  on  the  power  company  for 
assistance  in  replacing  blown  hwes, 
the  company  instituted  a  regulation 
providing  that  in  all  towms  of  fewer 
than  1,000  inhabitants  domestic  break¬ 
ers,  instead  of  fuses,  be  installed  in  all 
new  house  wdring  and  in  all  altera¬ 
tions  or  additions  to  existing  circuits. 

In  this  way  the  expense  of  main¬ 
taining  service  stations  available  to  all 
parts  of  large  rural  districts  is  obviated. 
Only  two  calls  from  Ridgeville  for 
assistance  have  been  received  in  more 
than  a  year,  customers  being  able  to 
re-establish  interrupted  service  them¬ 
selves  in  nearly  all  cases. 


T  T  T 

GUIDING  HYDRO-BEW  ILDERFD  WILD  ANIMALS  TO  SAFETY 


This  is  one  of  two  cscaf>cs  for  deer  built  in  the  Salt  Springs-Tiger 
Creek  conduit  of  the  Pacific  Gas  &  Electric  Company's  hydro-electric 
development  on  the  Mokclumne  River.  There  are  two  places  at  zchich 
on  animal  in  the  flume  has  no  choice  hut  to  get  out.  At  these  points 
the  conduit  zeidens  from  14  ft.  to  1^  ft.  and  a  ramp  is  constructed  at 

one  side. 


i 

F 


ELECTRICAL  WORh'D  —  October 


ONE  OF  TEXAS’  NEW 
SUBSTATIONS 


Hard  times  or  no  hard  times, 
electric  light  and  power  com¬ 
panies  continue  to  dot  the 
n  a  t  i  0  n’ s  countryside  with 
transmission-line  substations. 
Here  is  a  view  taken  by  an 
Electrical  World  corre¬ 
spondent  of  a  recent  addition 
to  the  Dallas  Pozver  &  Light 
Company's  Payne  substation, 
near  Sherman,  Tex.,  neeessi- 
tated  by  an  increase  in  trans¬ 
mission  voltage. 


NX/isconsin  Board  Modifies 
National  Accounting  Plan 

Electric  utilities  have  been  requested 
to  send  representatives  to  a  hearing 
before  the  Wisconsin  Public  Service 
Commission  to  study  a  proposed  re- 
vison  of  the  uniform  classification  of 
accounts  prescribed  for  electric  utilities 
having  gross  operating  revenues  in 
excess  of  $250, ()(K)  a  year.  This  hearing 
is  to  be  held  at  Madison  on  Novem¬ 
ber  2,  3  and  4,  and  new  rules  are  to  be 
made  effective  on  January  1. 

'I'he  classification  now  in  efifect,  it  is 
stated  in  a  memorandum  by  Commis¬ 
sioner  David  E.  Lilienthal,  was  adopted 
by  tbe  commission  in  1022  and  is  sub¬ 
stantially  identical  with  the  accounting 
classification  for  electric  utilities  recom¬ 
mended  by  the  National  Association  of 
Railroad  and  Utilities  Commissioners 
and  adopted  in  a  large  number  of  states. 
Commissioner  Lilienthal  says  that  the 
commission  is  dissatisfied  with  the 
existing  classification  of  accounts.  ‘‘The 
key  to  genuinely  effective  and  ex- 
jieditious  regulation,”  the  memorandum 
states,  “is  a  classification  of  accounts 
which  adequately  reveals  all  the  essential 
facts  upon  which  regulation  must  be 
based.  Judged  by  this  test,  we  reached 
the  conclusion  some  months  ago  that 
the  existing  classification  falls  short  in 
a  number  of  essentials,” 

The  commission  therefore  directed  its 
chief  accountant,  John  H.  Bickley,  to 
prepare  the  draft  of  a  new  classification, 
which  has  been  considered  by  a  com¬ 
mittee  of  the  Wisconsin  Utilities  Asso¬ 
ciation,  certain  changes  being  made. 
“The  proposed  new  classification,”  the 
memorandum  says,  “contemplates  that 
if  an  electric  utility  is  engaged  in 
rendering  one  or  more  other  utility 
services,  it  shall  keep  for  all  of  its  utility 
services  the  same  classification  of  bal- 


▼  ▼  ▼ 

ance  sheet,  income  surplus,  general 
fixed  capital,  undistributed  and  overhead 
construction  cost,  and  general  adminis¬ 
trative  expense  accounts  for  all  depart¬ 
ments,  and  the  instructions  and  defini¬ 
tions  pertaining  to  each  of  these  groups 
of  accounts  as  prescribed  for  the  elec¬ 
tric  department  are  to  apply  to  all 
classes  of  utility  services.” 

T 

Maltbie  Defends  New  York 
Negotiated  Electric  Rates 

.Still  another  hearing  on  the  rate 
situation  in  New  York  City  was  held 
last  week,  and  Dr.  John  Bauer,  rate  ex¬ 
pert,  availed  himself  of  the  opportunity 
to  e.xpress  his  belief  that  the  electric 
light  and  power  companies  could  effect 
a  saving  of  more  than  $30.(K)0,0(K)  a 
year  for  consumers,  instead  of  the  $5.- 
500,000  estimated  under  the  present 
schedules,  and  still  make  a  fair  return 
on  their  invested  capital.  The  New 
York  Edison  Company  and  the  United 
Electric  Light  &  Power  Company,  he 
said,  earned  about  $14,300,000  in  e.xcess 
of  a  7  per  cent  return  in  1930. 

Bainbridge  Colby,  former  United 
States  Secretary  of  State,  appearing 
for  tbe  Wasbington  Heights  Taxpayers’ 
Association,  said  that  the  Edison  rates 
represented  a  compromise  with  the 
companies  and  should  be  superseded  by 
a  revised  schedule  after  a  complete  in¬ 
vestigation.  "We  are  anxious  to  see 
the  Public  Service  Commission  vindi¬ 
cated,”  said  Mr.  Colby.  “We  are  un¬ 
willing  to  accept  anything  that  looks 
like  a  rule-of-thumb  compromise.  We 
think  a  scientific  determination  of  this 
great  question  should  be  reached.” 

Chairman  Milo  R.  Maltbie  defended 
tbe  commission’s  procedure  in  fixing 


the  rates  now  in  force,  declaring  that 
the  so-called  compromise  was  for  the 
benefit  of  the  great  majority  of  con¬ 
sumers  of  electricity.  “It  would  be  a 
wonderful  thing  for  the  lawyers  and  the 
experts^  but  a  terrible  thing  for  the 
people  of  New  York.”  he  declared,  com¬ 
menting  on  the  proposal  to  institute  a 
new  rate  case.  Adoption  of  a  non¬ 
compromise  policy,  he  said,  would  re¬ 
sult  in  the  a!)andonment  of  pending  ne¬ 
gotiations  with  other  utility  coippanies 
and  the  substitution  of  long  and  costly 
litigation. 

}kIayor  Walker  was  e.xpected  to  sign 
on  Thursday  a  formal  complaint  by  tbe 
city  to  the  commission  against  the  pres¬ 
ent  electric  light  and  energy  rates  of  the 
four  companies  of  the  Edison  system. 
The  complaint,  drawn  by  Corporation 
Counsel  Hilly,  asks  for  a  revision  of  the 
entire  schedule  approved  by  the  commis¬ 
sion  in  June. 

T 

Cornell  Celebrates  Making 
of  First  Generator  in  U.  S. 

At  Ithaca.  N.  Y.,  on  October  17  the 
Cornell  Society  of  Engineers  presented 
to  Prof.  George  S.  Moler  a  memorial 
commemorating  the  building  of  the  first 
direct-current  generator  in  America, 
This  machine  was  built  in  1875  by  Prof. 
W.  A.  Anthony  and  Professor  Moler  to 
operate  arc  lights. 

The  memorial  was  presented  by  E.  L. 
Philips,  and  Professor  Moler  then  dem¬ 
onstrated  the  original  generator  and 
told  of  its  building.  He  said  the  origi¬ 
nal  desire  to  build  the  machine  arose 
because  only  Grove  cells  were  available 
to  operate  the  arc  light  possessed  by  the 
physics  department.  A  general  descrip¬ 
tion  of  a  Gramme  generator  was  pub¬ 
lished  in  a  foreign  periodical,  and  this 
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TWO  COMPANIES  UNITE  TO  LIGHT  HUDSON  BRIDGE 


— Wide  World  Phom 


Officially  opened  on  October  24,  the  mighty  George  Washington  Bridge 
from  upper  Keio  York  City  to  Fort  Lee,  X.  ].,  is  lighted  by  230 
500-7catt  lamps  90  ft.  apart  and  staggered.  The  Public  Service  Electric 
S’  Gas  Company  of  Xeze  Jersey  and  the  Cnited  Electric  lAght  Sr  Power 
Company  of  Xeze  York  zeill  each  supply  half  of  the  required  energy. 

T  T  T 


tlie  idea  that  a  generator  be 
built  to  operate  the  arc  light.  Its  makers 
wound  the  coils  and  armature  with  wire 
which  had  been  insulated  on  a  lathe 
with  a  muslin  warp.  Square  wire  was 
used  on  the  field  coils,  and  eight  coils 
were  placed  upon  each  of  the  four  field 
poles.  On  the  armature  two  windings 
were  i)laced,  insulated  from  each  other 
and  each  connected  to  commutators  that 
were  made  by  slotting  rubber  sleeves 
and  inserting  copper  bars  in  the  slots. 

Several  successive  changes  were  made 
in  the  windings  and  commutator,  but 
the  original  machine  was  operated  in 
1875  to  run  an  arc  lamp,  and  later  it 
operated  other  lamps. 

The  generator  was  exhibited  at  the 
Philadelphia  b'xposition  in  1876  and  was 
then  operated  for  40  years  as  a  gen¬ 
erator  and  motor  on  the  Cornell  campus, 
rhe  speed  was  1,000  r.p.m.,  and  it  was 
designed  for  six  arc  lamps  with  sepa¬ 
rate  field  excitation.  At  the  time  the 
generator  was  built.  Professor  Moler 
said,  there  were  no  ammeters  or  volt¬ 
meters  available  and  no  insulated  wire 
of  any  size.  Everything  was  new,  and 
a  cut-and-try  method  was  essential  to 
the  development  of  a  commercial  ma¬ 
chine. 

Other  speakers  were  President  Far- 
rand  of  Cornell,  Bancroft  Gherardi. 
Dexter  S.  Kimball  and  .A.  W.  Smith. 
Mr.  Gherardi  presided  and  was  intro¬ 
duced  by  John  W'.  Rii)ley. 

▼ 

Fairbanks-Morse  Contract 
Upheld  in  California 

\\  H.\T  IS  ci.AiMKi)  by  the  proponents  of 
municipal  ownership  as  an  important 
victory  is  the  recent  decision  of  the 
.Xpliellate  Court  of  California  upholding 
the  ruling  of  the  Superior  Court  of 
Santa  Cruz  that  the  local  City  Council 
was  within  its  constitutional  rights  in 
making  a  contract  for  the  purchase  of 
e(|uipment  to  generate  electrical  energy. 
The  case  will  be  carried  to  the  State 
Supreme  Court. 

Santa  Cruz  pumps  its  domestic  water 
supply  from  the  gravels  of  the  San 
Lorenzo  River,  and,  because  it  con¬ 
sidered  the  rate  it  was  paying  to  the 
Coast  Counties  Gas  &  Electric  Com¬ 
pany  for  electric  pumping  e.xcessive, 
the  City  Council  decided  to  enter  into 
u  contract  with  Fairbanks,  Morse  & 
Company  under  the  terms  of  which 
Fairbanks-Morse  agreed  to  take  pay¬ 
ment  from  the  earnings  of  the  water 
system.  No  bonds  ,  were  issued  nor 
was  the  indebtedness  of  the  city  in¬ 
creased  in  any  way  for  the  purpose. 
Five  citizens  of  the  community  brought 
suit  against  the  city  and  Fairbanks- 
Morse  on  the  ground  that  the  city  had 
not  the  right  to  sponsor  such  a  project 
without  the  vote  of  the  people. 


Pacific  Coast  Men  Are 
Strong  for  Merchandising 

Men  from  ale  parts  of  California — 
contractors,  wholesalers,  manufacturers 
and  central-station  commercial  men — 
gathered  at  Los  Angeles  recently  for 
a  "conclave”  of  the  Commercial  Section 
of  the  Pacific  Coast  Electrical  Associa¬ 
tion.  R.  E.  Fisher,  vice-president  of 
the  association  and  vice-president  in 
charge  of  public  relations  and  sales, 
Pacific  Gas  &  Electric  Company,  enun¬ 
ciated  emphatically  the  principle  that 
the  light  and  power  companies  must 
never  relinquish  the  right  to  sell  and 
pioneer  merchandise  which  will  build 
load  and  serve  the  public.  He  advocated 
closer  relations  with  dealers,  discounts 
to  employees  on  appliances  and  constant 
contact  with  existing  consumers. 

LeRoy  M.  Edwards,  general  counsel 
Southern  Counties  Gas  Company,  re¬ 
viewed  the  case  for  public  utility  mer¬ 
chandising  as  he  had  prepared  and  pre¬ 
sented  it  to  a  committee  of  the  Cali¬ 
fornia  Legislature  at  the  time  the 
Senate  bill  seeking  to  prohibit  utility 
merchandising  was  under  consideration. 
His  contention  was  that  merchandising 
was  in  the  interest  of  the  public  and 
the  dealers  alike  and  was  vital  to  the 
utility  business. 

At  a  round-table  .session  Leo  Gianini, 
Edison  Lamp  Works,  San  Francisco, 
made  a  good  talk  on  lighting  oppor¬ 
tunities  ;  R.  C.  McFadden,  Southern 


California  Edison  Company,  discussed 
oportunities  for  power  development,  and 
H.  H.  Courtright,  \'alley  Electrical 
Supply  Company.  Fresno,  told  about 
merchandising  opportunities. 

T 

Scattered  Happenings 
in  the  Electrical  Sphere 

UNITED  STATES 

No  Injunction  Against  Cleveland  Vote 

The  court  Injunction  granted  at 
Cleveland  a  short  time  ago  to  prevent 
voting  next  week  on  a  light-plant  bond 
issue  for  $2,500,000  has  been  dissolved 
by  the  Court  of  Appeals,  which  finds 
that  councilmanic  action  in  placing  the 
proposal  on  the  ballot  was  legal. 

Mississippi,  the  Shoals  and  Regulation 

Declaring  that  Mississippi  is  equally 
interested  with  Alabama  and  Tennessee 
in  the  Muscle  Shoals  power  project. 
Governor  Bilbo  asked  legislative  au¬ 
thorization  to  appoint  a  Mississippi 
commission  to  sit  with  those  of  the  two 
other  states.  The  commission  would 
be  charged  to  investigate  especially  the 
policy  of  government  ownership,  opera¬ 
tion  and  transmission.  The  bill  ad¬ 
vocated  by  the  Governor  for  a  public 
utilities  commission,  to  be  appointed  by 
him.  was  unfavorably  reported  on  by 
the  judiciary  committee. 
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Janesville- Ft)nd  du  Lac  Line  Nearly  Ready 
One  circuit  of  the  Wisconsin  Power  & 
Light  Company’s  132-kv.,  108-niile 
transmission  line  from  Janesville  to 
Fond  du  Lac  is  nearing  completion.  Of 
the  675  steel  towers,  650  have  been 
erected,  and  48  miles  of  conductor  have 
been  placed.  Work  has  been  completed 
on  the  132  66-kv.  substation  at  Fond 
du  Lac.  and  an  addition  to  the  Janes¬ 
ville  132-kv.  substation  has  been  made. 

South  Carolina  Hydro  Suit  Settled 

The  United  States  Supreme  Court 
has  dismissed  an  appeal  tiled  by  the 
Twin  City  Power  Company  of  South 
C'arolina  to  restrain  tlie  Savannah 
River  Electric  Company  from  con¬ 
demning  its  lands  for  the  purpose  of 
constructing  a  hydro-electric  plant.  An 
injunction  in  the  case  was  refused  hy 
the  Supreme  Court  of  South  Carolina. 
The  Savannah  River  Electric  Company 
obtained  a  license  from  the  Eederal 
Power  Commission  in  1928  for  the  con¬ 
struction  of  a  dam  and  power  plant  on 
the  Savannah  River.  The  Twin  City- 
Power  Company  does  not  possess  one. 

Utility  Inquiry  Committee  for  V'^ermont 
Governor  Stanley  C.  Wilson  of  \'er- 
mont  has  named  a  special  committee  to 
investigate  the  subject  of  ta.xation  of 
public  utility  cf)mpanies.  The  commis¬ 
sion  was  authorized  by  the  last  Legis¬ 
lature  and  will  report  to  the  Governor 
before  November  7,  1932. 

California  Edison  Rejects  Tulare  Offer 
Several  offers  by  the  city  of  Tulare, 
Calif.,  to  purchase  the  Southern  Cali¬ 
fornia  Edison  Company’s  distribution 
system  in  that  city  liave  been  rejected 
by  the  company,  which  announced  that 
the  Tulare  system  was  not  for  sale.  The 
last  one  offered  $120,000  for  the  sys¬ 
tem,  based  on  the  city’s  appraisal  of 
$112,000  and  a  bonus  of  $8,000.  Con¬ 
demnation  proceedings  by  Tulare  arc 
now  talked  of. 

Utility  Outbids  Municipal  Plant 

Public  ownership  forces  of  Nebraska, 
which  won  a  victory  at  the  la.st  general 
election  when  the  voters  approved  an 
initiated  law  permitting  cities  owning 
municipal  lighting  plants  to  extend  their 
lines  at  will,  received  a  setback  recently, 
the  Southern  Nebraska  Power  Com¬ 
pany  having  outbid  the  city  of  Hastings 
in  the  purchase  of  properties  including 
transmission  lines  at  the  nearby  towns 
of  Ayr,  Roseland  and  Holstein,  now 
getting  energy  at  wholesale  from  the 
municipal  plant  at  Hastings.  The  city 
offered  $12,500  for  the  properties  and 
agreed  to  a  top  rate  of  8  cents,  while 
the  company  bid  $15,300  with  a  top  rate 
of  7.5  cents. 

Little  Rock’s  Sale  of  Plant  Unsettled 
While  Burke  Smith  of  Little  Rock. 
.•\rk.,  is  appealing  to  the  State  Supreme 
Court  to  order  the  city  authorities  to 
deliver  to  him  the  machinery  of  the  old 


municipal  generating  plant,  for  which 
he  agreed  to  pay  $10,500.  another  judge 
has  decided  that  the  action  of  the  City- 
Council,  which  ordered  the  sale  of  the 
plant  over  the  Mayor’s  veto,  is  subject 
to  a  referendum  vote.  The  Supreme 
Court  will  hear  the  case  on  November 
23.  Little  Rock  now  buys  its  power 
from  the  Arkansas  Power  &  Light 
Company. 

Rate  Reductions  in  Central  Missouri 

Tentative  permission  from  the  Mis¬ 
souri  State  Public  .Service  Commission 
has  been  given  to  the  Missouri  f’ower 
&  Light  Company  to  reduce  its  rates  in 
virtually  all  the  places  it  serves.  The 
proposed  cut  will  save  customers  $100.- 
000  a  year.  The  first  reductions,  ef¬ 
fective  in  February,  will  apply  to  the 
larger  cities  such  as  Boonville,  Brook¬ 
field,  Clinton,  E.xcelsior  Springs,  Kirks- 
ville.  Mexico  and  Moberly.  It  will  be 
1  cent  per  kilowatt-hour  in  the  top  step 
for  residential  and  commercial  sched¬ 
ules.  making  the  maximum  charge  8 
cents,  the  rate  now  prevailing  in 
Jefferson  City. 

Oregon  Hydro  Site  News 

Action  of  the  Oregon  Hydro-Electric 
Commission  and  the  Federal  Power 
Board  is  awaited  by  the  California-Ore- 
gon  Power  Company-  before  proceeding 
with  the  development  of  projects  along 
the  Klamath  River  which  will  involve 
expenditures  of  about  $20,000,000.  The 
utility  owns  1.200  acres  of  land  along 
the  river  which  is  to  be  used  for  power 
sites  and  reservoirs.  The  fir.st  unit 
I)Ianned  will  cost  about  $4,000,000  and 
require  between  18  and  24  months  for 
completion.  The  Equitable  Securities 
Company  of  San  Francisco  has  notified 
the  Oregon  Hydro-Electric  Commis¬ 
sion  that  power  applications  filed  by  the 
company  •  affecting  the  Zigzag  and 
Salmon  Rivers  are  withdrawn,  and  the 
commission  has  ordered  the  indefinite 
postponement  of  hearings. 

▼ 


Coming  Meetings 

Cireat  I^akeN  DiviHion,  N.K.I>..\. — KtiRi- 
neering  Section,  Purdue  I'niversity, 
I.afayette,  Ind.  Nov.  4-6.  T.  ('. 
Polk,  20  N.  Polk,  20  N.  Wacker 
Drive,  Chicago. 

National  Klertrioal  WholeNalerH*  .\Hito- 
fiatiftn — Starrett’s  Netherland  Plaza, 
Cincinnati,  Nov.  9-13.  K.  Donald 
Tolies,  165  Broadway,  New  York. 

IVisconMin  Vtilitips  AfiHoriation — Elec¬ 
tric  Section,  Hotel  Pflster,  Mil¬ 
waukee,  Nov.  12-13.  J.  N.  Cadby, 
135  AV.  Wells  St.,  Milwaukee. 

North  Central  Electric  .AsHociation — 
Accounting  Section,  St.  Paul  Hotel, 
St.  Paul,  Nov.  13  and  14.  J.  AV. 
Dapham,  803  Plymouth  Bldg.,  Minne¬ 
apolis. 

International  Conference  on  Kitu- 
minouH  C«»al  —  Pittsburgh,  Nov.  16- 
21.  T.  R.  Alexander,  Carnegie  In¬ 
stitute  of  Technplogy,  Pittsburgh. 

American  Societ.v  of  Mechanical  Engi- 
neers — New  A'ork,  Nov.  30-Dec.  4. 
C.  AA-.  Rice,"  29  AA^  39th  St.,-  New 
A'ork. 


Receivers  for  Two  Utility  Companies 
Receivers  have  been  appointed  for  the 
Empire  Public  Service  Corporation, 
upon  petition  of  its  controlling  com¬ 
pany-.  the  Empire  Corporation,  and  for 
the  Electric  Public  Utilities  Company. 
These  companies,  with  headiiuarters  in 
Philadelphia,  controlled  a  number  of 
small  light  and  power  companies  in 
Virginia  and  North  Carolina. 

Getting  Rid  of  the  Ice  Plants 

J.  F.  Owens,  president  Oklahoma  Gas 
&  Electric  Company,  has  announced  the 
sale  of  all  ice  plants  owned  by  that  com¬ 
pany  to  the  Ice  Service  Company  of 
Ardmore,  Okla.  “The  ice  plants  were 
acquired  incidentally  as  part  of  electric 
lines  and  plants  purchased  several  years 
ago,’’  Mr.  Owens  said.  “With  the  sale 
of  all  of  our  gas-distributing  properties 
in  1927  and  now  having  disposed  of  all 
ice  plants,  our  energies  can  be  wholly- 
directed  to  our  primary-  function,  the  gen¬ 
eration  and  distribution  of  electricity.” 

Frequency  Differences  Block  Contract 
Negotiations  looking  to  a  contract 
involving  alxnit  $1,91)().()(K>  a  year,  under 
which  the  Northern  States  Power  Com¬ 
pany-  would  supply  power  to  the  Twin 
City  Rapid  Transit  Company  for  operat¬ 
ing  street  cars  in  Minneapolis  and  St. 
Paul,  have  been  abandoned  for  the 
present,  it  is  announced  by  the  presi¬ 
dents  of  the  two  utilities,  on  account  of 
the  expense  involved  in  overcoming  the 
difference  in  frequency-,  the  transit  com¬ 
pany  employing  35  cycles  and  the 
Northern  States  company  60  cycles. 
The  Twin  City-  Rapid  Transit  Company- 
produces  its  own  power  at  a  hydro¬ 
electric  plant  at  the  Falls  of  St.  Anthony 
and  at  steam  plants  in  Minneapolis  and 
St.  Paul. 

Expansion  in  St.  Law-rence  District 

The  St.  Lawrence  Counties  Utilities. 
Potsdam,  N.  V.,  recently-  raised  the 
voltage  of  its  line  between  Higley  Falls 
and  Massena  from  88,000  to  110,(XW). 
thus  providing  two  110-kv.  lines  down 
state  from  its  Mas.sena  plant.  The 
work  included  an  automatic  switching 
station  at  Colton,  and  other  changes  and 
additions  are  under  way. 

ABROAD 

British  Plan  Power  Station  Chain 

Electric  generating  stations  of  the 
northeastern  section  of  England,  from 
Berwick-on-Tweed  to  Eiley  in  York¬ 
shire,  are  to  be  linked  together  at  a  cost 
of  approximately  $6,000,(XX).  according 
to  a  report  from  Consul  William  F. 
Doty  at  Newcastle-on-Tyne,  made  pub¬ 
lic  by  the  Department  of  Commerce. 
The  first  stations  to  be  connected  will 
be  the  large  generating  plants  at 
Dunston-on-Tyne,  Carville,  Sunderland, 
North  Tees  and  Darlington.  It  is  also 
planned  to  complete  within  a  year  a 
new  power  station  at  Dunston-on-Tyne 
to  cost  $8,506,000. 


October  —  ELECTRICAL  WORLD 


767 


t 


stone  i  H'lbstcr  Engineering  Corporation 


Bagnell 


IS  on 


tKe  li 


me 


On  October  19  the  Bagnell  development  of  the  Union 
Electric  Light  &  Power  Company  was  placed  in  commercial 
operation.  This  project,  on  the  Osage  River  near  Bagnell, 
Mo.,  involves  a  concrete  dam  2,543  ft.  long  and  148  ft.  high, 
forming  what  is  said  to  be  the  fourth  largest  artificial  lake  in 
the  country.  Six  main  and  two  station  service  units  comprise 
the  initial  installation.  Main  units  are  of  27,500  kw.  each. 
(See  also  "Electrical  World,"  page  1212,  June  27,  1931.) 


ED  ITORIALS 

L.W.W.MORKOW 

Editor 


Commissions  as  defenders 
of  state  rights 

II  IS  a  little  unfortunate  that  the  realm  of  elec¬ 
tric  power  service  should  be  saddled  with  prob¬ 
lems  that  are  more  properly  the  concern  of  the 
whole  body  politic.  But  it  happens  that  such 
problems  as  the  heaviness  of  tax  burdens  to  sup¬ 
port  expensive  government  and  the  preservation 
of  state  rights  against  complete  usurpation  by  the 
federal  government  have  almost  their  only  forum 
for  discussion  in  the  field  of  the  utility  and  its  reg¬ 
ulation.  Consequently  the  public  utility  com¬ 
missions  stand  out  prominently  as  almost  the  last 
bulwark  against  the  total  alienation  of  the  police 
powers  of  responsible  local  government  to  the 
federal  bureaucracy. 

Anomalous  in  the  extreme  is  the  spectacle  of 
certain  governors  advocating  federal  regulation, 
governmental  competition  and  government  owner¬ 
ship  of  utility  services.  These  sovereigns  of  what 
our  forefathers  intended  to  be  sovereign  states 
comfortably  allied  in  a  voluntary  national  union 
for  defense  and  economic  progress  are  literally 
abdicating  away  their  powers  to  a  grasping  fed¬ 
eral  government.  Little  do  they  seem  to  realize 
that  they  are  contributing  as  much  as  anyone  to 
the  complete  abandonment  of  the  sagacious  pro¬ 
gram  of  our  Revolutionary  statesmen.  Or  can 
it  be  that  their  aspirations  to  be  senators  or  better 
tend  to  obscure  their  present  allegiance  to  the 
states  which  they  have  sworn  to  serve? 

In  the  face  of  this  sinister  drift  to  federal  cen¬ 
tralization  the  state  regulatory  bodies  come  to  the 
front  as  the  last-ditch  defenders  of  the  inherently 
superior  rights  of  the  states.  This  is  both  com¬ 
mendable  and  unfortunate.  It  is  commendable 
because  hardly  anyone  else  seems  to  sense  the 
danger  and  the  need  of  combating  it.  It  is  unfor¬ 
tunate  because  commissions,  themselves  subjected 


to  scrutiny  since  the  difficult  experiment  of  regu¬ 
lation  has  not  yet  led  to  universal  acceptance  of 
the  institution,  thus  open  themselves  to  the  insinu¬ 
ation  that  they  are  looking  primarily  to  the  secu¬ 
rity  of  their  own  tenure  of  office.  It  is  doubly 
unfortunate  that  the  utilities  should  find  it 
incumbent  upon  them  to  align  themselves  with  the 
commissioners  in  fighting  this  drift  from  democ¬ 
racy  to  autocracy. 

It  is  to  be  hoped  that  before  long  the  citizens 
will  awaken  to  the  risks  involved  in  still  further 
removing  the  accessibility  of  government  and  to 
the  hazards  of  loading  themselves  with  taxation 
to  the  breaking  point  in  fostering  a  centralized 
administration.  When  that  time  comes,  if  it  ever 
does,  the  utility  commissioners  can  assemble  in 
convention  assured  that  conformity  with  the  de¬ 
signs  of  our  constitution  will  forestall  federal 
usurpation  of  the  rights  of  the  states,  and  they 
can  then  devote  their  energies  more  exclusively 
to  the  perfection  of  regulation  as  an  Instrumen¬ 
tality  of  locally  responsive  government.  This  was 
not  permissible  at  the  convention  which  has  just 
been  held  at  Richmond  because  the  threats  to  local 
autonomy  are  greater  today  than  they  have  ever 
been  and  there  is  no  organized  opposition  to  the 
menace. 

Expend  marginal  earnings 
for  extensions  and  maintenance 

IN  SOME  circles  there  is  a  strong  disposition  to 
discount  the  power  issue  in  the  belief  that  eco¬ 
nomic  stress  will  emphasize  other  Issues  and  thus 
leave  it  in  the  offing.  One  point  must  not  be 
overlooked,  however,  and  that  is  that  the  utility 
securities  have  come  to  be  the  last  line  of  defense 
against  complete  evaporation  of  the  liquid  assets 
of  banks  and  insurance  companies.  That  is  a 
commendable  attribute  of  a  security,  but  the 
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sharpness  of  the  contrast  carries  a  hazard.  Util¬ 
ity  earnings  are  good,  at  least  good  by  comparison 
with  the  languidness  of  other  business.  But  a 
show  of  even  modest  plenty  in  these  days  of  eco¬ 
nomic  stringency  attracts  the  eye  of  the  avid  poli¬ 
tician.  w  orse  than  that,  an  impoverished  public 
is  more  than  likely  to  look  when  the  politician 
points  a  finger  of  scorn  at  an  outstanding  case  of 
economic  stability  and  solidity. 

Does  the  situation  call  for  a  deliberate  reduc¬ 
tion  in  net  receipts  to  the  point  where  manage¬ 
ment  can  in  turn  point  with  pride  to  its  participa¬ 
tion  in  economic  distress?  Not  a  bit  of  it.  It 
does  mean,  however,  that  every  bit  of  margin 
not  large  enough  to  justify  a  rate  adjustment 
should  be  expended  judiciously. 

This  is  no  time  to  be  niggardly.  A  marginal 
dollar  spent  now  for  needed  maintenance  and  for 
keeping  a  working  staff  busied  will  be  counted  a 
contribution  to  relieving  the  present  unemploy¬ 
ment  of  men  and  money.  Another  marginal  dol¬ 
lar  devoted  to  extensions  on  a  liberalized  scale 
will  pay  future  dividends  on  immediate  good  will 
of  prospective  customers  who  are  at  the  moment 
not  able  to  meet  prevailing  extension  stipulations. 
These  expended  dollars,  kept  moving,  will  be  that 
much  delayed  in  arriving  in  some  hoarder’s  hands. 
But,  above  all,  their  transfer  to  the  expenditure 
column  will  allay  much  of  the  tendency  to  frown 
upon  the  generally  healthy  state  of  utilities  while 
other  businesses  seem  to  be  suffering  with 
pernicious  anemia. 

Gaseous-discharge  lamps 
await  sponsored  promotion 

TJ^OR  several  years  the  potentialities  and  short- 
r  comings  of  gaseous-discharge  lamps  for  com¬ 
mercial  and  home  illumination  have  been  alter¬ 
nately  praised  and  damned  by  proponents  and 
opponents.  High  light-producing  efficiencies,  flexi¬ 
bility  in  source  arrangements  and  characteristics, 
as  well  as  decorative  possibilities,  have  been  behind 
the  expressed  hopes  of  those  who  are  advocates. 
Conceded  difficulties  are  the  auxiliary  equipment 
needed  for  high-  and  low-voltage  hot-cathode 
types,  the  low  light  output  of  cold-cathode  types, 
the  reduced  over-all  efficiencies  as  contrasted  with 
source  efficiencies,  difficulties  in  securing  white 


light,  and  the  stroboscopic  effect  encountered  wiih 
the  regular  on-and-off  pulsations  of  gaseous-dis¬ 
charge  sources.  Poor  power-factor  characteristics 
and  relatively  low  energy  consumption  have  lett 
power-company  men  lukewarm  in  the  matter.  It 
is  difficult  for  the  observer  who  must  take  a  great 
deal  on  faith  to  determine  just  what  the  merits 
of  the  case  may  be. 

Virtually  white  light  can  be  produced.  An 
interesting  demonstration  of  grouped  neon  and 
mercury  sources  at  the  recent  convention  of  the 
Illuminating  Engineering  Society  showed  that. 
A  jewelry  store  In  the  new  Waldorf-Astoria  Hotel 
is  lighted  by  gaseous-discharge  sources,  and  al¬ 
though  not  a  white  light,  the  trade  requirements 
seem  to  be  well  met.  Other  demonstrations  of 
practicability  have  been  made.  Such  flicker  ef¬ 
fects  as  are  involved  appear  to  be  a  rather  minor 
consideration.  Auxiliary  equipment  is  the  most 
formidable  of  all  objections,  but  who  can  say  that 
It  is  by  any  means  an  insuperable  or  even  a  major 
difficulty?  It  is,  for  example,  conceivable  that  In 
a  home  lighted  by  gaseous-discharge  sources  all 
auxiliary  equipment  might  be  concentrated  in  a 
single  unit  in  the  basement  automatically  adjust¬ 
ing  itself  to  utilization  demands.  Power-factor 
correction  is  but  an  element  of  the  problem. 

Home  lighting  is  the  most  backward  and  de¬ 
plorable  condition  in  the  lighting  art  of  today. 
Except  for  inclosing  shades  and  frosted  lamps  it 
is  virtually  where  it  was  when  the  electric  light 
first  came  in.  While  the  theater,  restaurant, 
hotel  and  shop  have  been  remodeled  to  a  new  era 
the  home  remains  neglected.  Active  sponsorship 
by  manufacturers  of  light  sources  and  built-in 
equipment  for  new  homes  and  pseudo  built-in 
elements  for  old  ones  might  develop  a  market  for 
energy  and  equipment  of  amazing  proportions. 
We  haven’t  begun  to  light.  The  public  will  gladly 
pay  more  if  it  gets  more,  but  something  to  stir 
the  imagination  is  needed  since  merely  to  offer 
more  light  is  not  enough.  Gaseous-discharge 
sources  offer  one  logical  medium  for  large-scale 
built-in  lighting  where  more  light,  area  sources 
and  flexibility  are  needed  to  keep  up  with  deco¬ 
rative  ideas  of  the  period. 

There  is  no  need  or  justification  for  taking  the 
attitude  that  such  a  development  would  injure  se¬ 
riously  the  business  of  the  makers  of  incandescent 
lamps  and  fixtures  and  must  therefore  be  stifled, 
for  under  intensive  development  there  would  he 


770 


ELECTRICAL  WORLD  —  Oc/o^cr 


more  than  enough  business  involved  for  all. 
d'here  is  little  apparent  likelihood  of  the  gaseous- 
discharge  source  being  more  than  a  small  brother 
to  the  incandescent  lamp  for  some  time  to  come, 
but  a  mighty  important  member  of  the  family  it 
could  and  should  none  the  less  be. 

A  compliment  suggests 
thoughts  worth  pondering 

Advice  to  manufacturers  of  farm  equipment 
at  the  recent  convention  of  their  national 
association  in  Chicago  by  Edward  A.  O’Neal, 
president  of  the  American  harm  Bureau  Federa¬ 
tion,  includes  the  suggestion  that  these  manufac¬ 
turers,  with  profit  to  themselves  and  to  the  farm 
population  of  the  country,  might  form  an  organi¬ 
zation  patterned  after  the  National  Committee 
on  the  Relation  of  Electricity  to  Agriculture. 
I  his  suggestion  is  the  last  of  five  points  made  by 
President  O’Neal  in  his  address.  This  point  and 
the  manner  in  which  it  was  urged  upon  the  farm- 
equipment  manufacturers  constitute  a  definite 
compliment  to  the  committee  just  mentioned  and 
a  recognition  of  the  great  advances  in  rural  elec¬ 
trification  made  under  its  direction  by  utilities 
and  other  agencies  concerned. 

Yet  those  active  in  farm  electrification  should 
not,  in  their  complacence  over  Mr.  O’Neal’s  com¬ 
pliment,  neglect  to  consider  the  other  four  rec¬ 
ommendations  of  his  address.  These  are  (a)  a 
sales  program  based  on  scientific  research  to  prove 
the  utility  of  equipment,  (b)  development  of  a 
sound  credit  system  to  replace  harmful  dealer- 
payment  plans,  (c)  publicity  of  uniform  prices, 
and  (d)  a  more  direct  system  for  economic  and 
efficient  distribution  of  farm  equipment.  The 
first  of  these  points  is  almost  an  article  of  faith 
in  the  rural  electrification  creed;  but  it  is  still  easy 
to  point  to  too  many  instances  in  which  that 
article  of  faith  has  been  more  honored  in  the 
breach  than  in  the  observance.  There  still  re¬ 
mains  much  research  to  be  done  on  the  practica¬ 
bility  of  electric  equipment  for  farm  use,  and 
there  still  remain  too  many  cases  of  misapplication 
or  even  downright  misrepresentation  in  the  sale 
of  electric  devices  and  appliances  to  farm  cus¬ 
tomers.  The  second  of  the  four  points  deserves 
exhaustive  study  by  electric  utilities.  Although 


many  plans  have  been  and  are  being  tried,  a  gen¬ 
erally  satisfactory  merchandising  method  for 
adequately  supplying  the  farmstead  with  elec¬ 
trical  equipment  has  not  yet  been  worked  out. 

What  will  be  done  with 
these  five  suggestions? 

Five  suggestions  were  put  forth  in  the  trade 
policy  report  submitted  at  the  recent  conven¬ 
tion  of  the  Association  of  Electragists.  After 
heartily  indorsing  the  “statement  of  merchandis¬ 
ing  procedure’’  which  has  been  agreed  upon  in  the 
joint  committee  set  up  by  the  power  industry  and 
the  hardware  and  department-store  associations, 
the  report  listed  the  six  principal  causes  of  com¬ 
plaint  on  the  part  of  electrical  dealers  and  sug¬ 
gested  “a  practical  contribution  toward  better 
industry  relationships’’  by  a  correction  of  power- 
company  merchandising  policies  in  five  particulars. 

It  seems  unfortunate  that  the  electrical  deal¬ 
ers  and  contractors,  who  bear  such  an  intimate 
relationship  to  the  domestic  appliance  trade,  were 
not  invited  into  the  joint  committee.  What  other 
electrical  men  say  about  the  power  companies 
has  great  influence  on  public  sentiment,  and  har¬ 
mony  within  the  family  would  seem  to  merit  pre¬ 
cedence  over  relations  with  the  neighbors.  But, 
be  that  as  it  may,  the  electrical  contractor-dealer 
still  remains  a  most  important  potential  distribu¬ 
tor  for  electrical  appliances  because  of  his  grow¬ 
ing  commercial  bent  and  his  opportunity  to  pave 
the  way  for  load  by  the  installation  of  more 
adequate  wiring. 

The  formal  suggestions  of  the  trade  policy 
committee  of  the  Electragists  might,  therefore, 
form  the  basis  of  some  most  effective  work  by  the 
N.E.L.A.  Commercial  Section.  These  recom¬ 
mendations  may  be  right;  they  may  be  wrong. 
The  natural  assumption  would  be  that  they  are 
based  on  proven  experience  and  mature  consid¬ 
eration.  But  opinion  and  acceptance  by  power- 
company  sales  executives  will  vary  with  the  indi¬ 
vidual  and  the  locality.  What  more  constructive 
contribution  to  this  situation  could  be  made  by  the 
Commercial  Section  this  year  than  a  thorough 
study  of  the  principles  involved  in  these  five  sug¬ 
gestions  and  a  definite  recommendation  to  the 
power  industry? 
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Currency  Depreciation  Abroad 

* 

May  Help  American  Trade 


By  Dt.  H.  PARKER  WILLIS 

J  oniicriy  Secretary  Federal  Rcsen  e  Board 


The  world  at  large  has  not  yet  recovered  from  the 
shcjck  caused  hy  the  simjde  announcement  that 
Great  Britain  had  prohibited  the  export  of  gold.  It 
still  .seeks  an  e.xplanation  of  conclusive  character,  and  it 
still  asks  the  probable  results  of  a  step  so  little  expected 
hy  the  rank  and  file.  Particularly  does  the  business  man, 
bewildered  hy  this  new  turn  of  events,  raise  the  question 
what  wdll  he  the  complicating  factors,  with  which  he  must 
struggle. 

An  answer  to  the  latter  question  cannot  he  positively 
or  immediately  given.  It  dejtends,  necessarily,  upon  the 
conclusion  that  is  announced  with  reference  to  the  future 
of  British  ]>olicy.  There  are  evidently  three  courses  of 
action  wdiich  may  he  ]nirsued  hy  the  liritish  government. 
One  is  the  restoration  of  the  redemption  of  paper  cur¬ 
rency  in  gold,  at  least  for  export,  as  prior  to  the  past 
summer,  upon  a  basis  equivalent  to  $4.8666;  a  second  is 
the  introduction  of  redemption  upon  a  new  basis,  say 
ecpiivalent  to  $3  or  $3.50;  a  third  is  the  abandonment 
of  all  effort  to  redeem  in  gold  and  a  resort  to  the  .so-called 
“managed  currency”  footing.  The  effect  of  Britain’s 
])olicy  uixin  the  trade  of  the  United  States  will  dejxuid 
u])on  which  of  these  courses  of  action  may  be  followed 
in  the  future. 

But,  first,  it  is  worth  while  to  cast  a  glance  at  the  in¬ 
fluence  exerted  upon  the  returns  from  past  business  and 
trade  hy  the  action  already  taken.  Every  country  is  both 
debtor  and  creditor  and  most  countries  are  both  debtor 
and  creditor  on  short-  as  well  as  upon  long-term  account. 
Great  Ifritain  had  before  the  World  W’ar  a  holding  of 
securities  issued  hy  foreign  governments  and  individuals 
which  was  reckoned  at  not  less  than  $1 5.(XX),000.(XX), 
the  accumulation  of  a  century  of  careful  investing.  No 
doubt  .she  still  has  the  hulk  of  them  in  her  possession, 
save  i)()ssil)ly  $2.000.000,(XX)  to  $3,000,000,1)00  which 
were  sold  during  the  World  War.  Most  of  these  securi¬ 
ties,  moreover,  were  stated  in  terms  of  British  sterling. 
It  has  long  been  a  cardinal  element  in  British  ])()licy  to 
insist  that  the  debts  and  claims  in  which  she  dealt  he 
stated  in  her  own  currency,  and  the  Bank  of  England  has 
for  years  i)a.st  refused  to  accept  or  discount  paper  not 
so  stated.  British  traders  have,  however,  traded  and 
dealt  with  many  nations  and  in  many  kinds  of  currency 
and  Britain  has  at  all  times  had  large  open  credits  u])on 
tne  hooks  of  foreign  business  men  which  were  stated  in 


their  own  money.  Even  since  the  great  reduction  of 
foreign  trade  from  which  British  producers  have  suf¬ 
fered  there  has  still  remained  a  great  balance  currently 
due  her. 

With  these  facts  in  mind,  it  is  easy  to  judge  the  effect 
(in  general  terms)  of  what  has  happened.  In  so  far  as 
Great  Britain  and  her  merchants  were  creditors  of  other 
countries  in  terms  of  sterling,  they  evidently  stand  to 
lose  a  sum  equal  to  the  difference  between  the  old  gold 
values  of  sterling  and  the  price  at  which  it  is  possible  to 
buy  remittances  on  England  stated  in  paper  sterling  at 
the  time  when  the  debts  are  to  he  paid.  The  exce])tion 
to  he  made  to  this  general  statement  is  furnished  hy  those 
j)ayments  that  were,  when  originally  arranged,  made 
])ayable  in  sterling  of  the  then  prevailing  weight  and  fine¬ 
ness  measured  in  gold.  Such  debtors  must,  evidently, 
undertake  to  pay  not  the  nominal  amount  of  sterling 
which  they  undertook  to  pay  hut  sterling  in  paper  suffi¬ 
cient  to  enable  the  British  creditor  to  buy  for  himself,  if 
he  wishes  it,  a  quantity  of  gold  equal  to  the  old  gold 
value  of  the  number  of  sterling  originally  to  he  paid  him. 
It  is  not  possible  to  say  in  what  proportions  Britain's 
claims  and  debts  are  stated  simply  in  sterling  and  in  what 
])roportion  in  gold  sterling.  The  nation  as  a  whole  will 
technically  gain  if  the  latter  he  in  excess,  and  lose  if  the 
former  he  the  larger.  In  a  like  fashion,  open  accounts 
and  commercial  claims  will  entail  a  loss  to  British  credi- 

What  effect  will  world  conditions, 
especially  Britain's  abandonment  of 
the  gold  basis,  have  upon  American 
business  and  fi  nance?  Will  th  e  Amer¬ 
ican  manufacturer  benefit  in  the  end 
from  these  conditions?  The  electrical 
industry',  as  well  as  others,  is  directly 
concerned. 

Help  in  solving  these  problems  should 
be  found  in  the  accompanying  discus¬ 
sion  of  the  currency  situation  by 
Dr.  Willis,  internationally  known  econ¬ 
omist  and  financial  adviser  to  foreign 
governments. 
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'  tors  if  they  he  stated  merely  in  sterling,  as  in  this  case 
I  most  of  them  will  he  paid  in  current  exchange  (paper) 

i  rather  than  in  gold  sterling,  while  claims  which  have  been 

expressed  in  foreign  currency,  e.g.,  dollars,  will  yield  a 
!  technical  profit  to  holders  since  they  will  convert  into 
more  paper  sterling  than  originally  expected.  An  official 
committee  is  now  at  work  in  London  casting  up  claims 
and  debts  as  nearly  as  the  facts  at  hand  will  permit,  and 
:  when  its  work  is  done  it  will  he  possible  for  the  general 

public  to  estimate  what  the  result  will  be — whether  a 
net  loss  or  a  net  gain  to  the  business  and  investing  world. 

Effect  on  British  producers 

Meantime,  British  traders  must,  of  couse,  undergo 
i  very  varied  experiences  as  the  result  of  what  has  already 
occurred.  There  has  been  rejoicing  in  some  of  the  manu- 
f  facturing  towns  of  England,  owing  to  the  establishment 
<if  the  new  and  lower  basis  of  currency  because  the 
change  has  been  ex])ected  to  better  the  state  of  trade. 
I  Such  rejoicings  are  too  early.  What  is  meant  by  them 
is  that  with  wages  costing  a  given  quantity  of  sterling 
in  a  given  plant  there  would  he  no  change  since  the  shift 
to  the  new  basis,  but  the  rate  of  pay  would  continue 
unaltered.  The  producer  would  buy  his  labor  in  the 
home  market  and  would  sell  his  products  in  a  foreign 
market.  Since  he  would  he  paid  abroad  presumably  in 
gold,  say,  in  this  country,  he  would  get  more  gold  money 
for  a  given  unit  of  goods  than  he  did  before  because  he 
1  would  profit  by  paying  his  wages  in  depreciated,  and 
getting  payment  in  full  value,  money.  This  would  be 
true,  obviously,  only  so  long  as  the  laborer  proves  willing 
to  go  on  without  an  increase  in  wages  nominally  ex¬ 
pressed  in  current  paper  sterling.  As  against  these 
dubious  profits,  however,  must  be  set  the  fact  that  since 
Britain  produces  but  little  in  the  way  of  raw  materials, 
she  will  have  to  pay  more  sterling  than  formerly  for 
her  manufacturers’  materials.  With  the  i)ound  at  $3.90 
the  producer  plainly  has  incurred  a  higher  cost  by  about 
j  35  per  cent  of  the  price  of  his  materials. 

I  hen,  too,  there  must  he  borne  in  mind  the  fact  that 
the  British  trader  has  to  hear  the  cost  of  fluctuations  of 
exchange,  always  a  serious  source  of  loss  in  such  circum¬ 
stances.  True,  he  can  reprice  his  goods  in,  say,  dollars 
and  thus  make  sure  of  getting  payment  in  a  currency  at 


least  as  stable  as  that  of  his  competitors ;  but  there  is 
always  the  constant  probability  that  fluctuations  in  ster¬ 
ling,  into  which  eventually  he  must  convert  his  earnings, 
will  wipe  out  any  advantages  he  may  gain  in  this  way. 
A  currency  which  is  constantly  fluctuating  is  one  in  which 
dealers  do  not  like  to  operate,  and  there  is  every  reason 
to  fear  that,  with  things  as  they  are,  the  pre-eminence  of 
British  sterling  as  a  world  currency  may  be  lost,  the 
result  being  to  make  it  subject  to  greater  and  more 
dangerous  fluctuations  in  consequence  than  had  been 
feared. 

Manufacturers  in  other  countries 

Now  what  results  must  he  expected  by  the  traders 
and  manufacturers  in  other  countries  who  find  their  com¬ 
petition  with  British  shippers  subjected  to  the  new  condi¬ 
tions  which  have  grown  up  out  of  the  present  exchange 
situation  ?  Ever  since  the  war  Britain  has  been  suffering 
a  series  of  severe  handicaps.  There  was  the  trouble 
caused  by  high  wages  stated  in  the  war  currency,  and 
growing  worse  as  time  went  on  after  the  close  of  hos¬ 
tilities.  There  was  the  trouble  due  to  fluctuating  and  un¬ 
stable  monetary  standards.  The  stabilization  measure  of 
1925  was  intended  to  correct  all  these  matters.  Unfor¬ 
tunately,  British  labor  was  not  willing  to  carry  its  share 
of  the  national  cost  of  deflation,  and  the  result  was  that, 
while  British  manufacturers  had  to  meet  the  competi¬ 
tion  of  the  world,  and  especially  of  the  United  States, 
British  labor  was  not  willing  to  undergo  a  cut  in  wages 
corresponding  to  the  greater  purchasing  power  of  the 
])ound  sterling.  So  British  manufacturers  after  1925 
liad  to  keep  on  paying  wages  on  the  inflated  post-war 
basis,  hut  they  received  ])ayment  for  their  merchandise 
in  deflated  pounds.  They  had  .to  give  too  large  a  share 
to  labor,  partly  in  the  way  (jf  excessive  wages  to  those 
who  worked,  partly  in  the  way  of  excessive  unemploy¬ 
ment  insurance,  or  doles,  to  those  who  would  not,  or  did 
not.  work. 

Now,  British  wages  are  being  paid  in  dei)reciated 
sterling,  hut  foreigners  find  British  goods  offered  to 
them  in  the  same  currency  as  before  (their  own  cur¬ 
rency)  by  manufacturers  who  have  a  slightly  larger 
margin  for  competitive  ])urposes  made  available  through 
the  depreciation  of  sterling.  Suppose,  for  e.xample,  that 
a  British  ])roducer  has  been  selling  woolen  goods  landed 
and  tariflf-paid  in  the  United  States  at  $4.86  a  yard. 
Suppose,  further,  that  after  charging  off  depreciation, 
paying  wages  and  reducing  his  entire  expenses  of  every 
sort  to  a  yardage  basis,  he  finds  that  his  costs  are  $4.75, 
leaving  him  scarcely  more  than  a  5  per  cent  profit.  He 
evidently  cannot  meet  any  competition  that  will  go  below 
$4.86  without  losing  money.  Suppose,  now,  he  re-esti¬ 
mates  his  costs  in  his  home  jdant  and  finds  them  un¬ 
changed — $4.75 — hut  when  he  sells  at  $4.86  in  the 
United  States  the  money,  instead  of  bringing  him  in  one 
pound  sterling  as  it  did  before  the  new  gold  policy  was 
adopted,  yields  him  one  pound  sterling  and  in  addition 
about  $1,  as  would  be  the  case  at  recent  exchange  rates. 
He  evidently  has  $1.10  more  profit,  or  eleven  times  what 
he  had  before.  In  such  circumstances,  he  is  a  much  more 
formidable  coinj^etitor  and  will  be  likely  to  spend  a  con¬ 
siderable  part  of  his  new  profit  in  cutting  prices  in  order 
to  get  business  against  the  American  manufacturer. 

How  long  will  this  condition  last?  That  will  depend 
in  some  measure  on  the  higher  costs  that  must  be  paid 
by  the  British  producer  to  get  his  foreign  supplies  of  ma- 
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terial.  For  instance,  sujjpose  he  is  buying  his  raw  wool 
in  Argentina  or  Australia,  he  will  be  likely  to  find  that 
an  advance  has  taken  ])lace  about  in  proportion  to  the 
fall  in  sterling.  The  same  is  true  of  cotton  or  any  other 
product  raised  in  the  United  States.  If  raw  cotton  on 
the  farm  be  worth  6  cents  the  British  producer  will  have 
to  buy  enough  American  money  to  provide  6  cents  for 
every  ])ound  of  cotton  needed.  This  will  cost  him  about 
20  per  cent  more  sterling  at  recent  rates  of  exchange 
than  was  true  before  the  new  policy  went  into  effect. 
Accordingly,  the  British  producer  will  have  to  reduce  his 
theoretical  dollar  of  extra  profit  per  yard,  already  figured 
in  the  case  of  woolen  goods,  by  deducting  the  increase  in 
the  cost  of  raw  materials.  Still,  this  is  likely  not  to  be  a 
very  large  cut  in  his  prospective  excess  profits.  The  main 
outlay  in  Britain,  as  well  as  in  other  countries,  will  be 
found,  in  many  articles  of  manufacture,  to  reside  in  labor 
cost  and  in  capital  or  overhead  expense.  Eventually, 
therefore,  the  British  producer  is  likely  to  go  on  as  a 
formidable  coni])etitor  until  British  labor  has  succeeded 
in  “taking  up  the  slack,”  so  to  speak,  by  insisting  upon, 
and  getting,  higher  wages  proportionate  to  the  reduction 
in  the  value  of  sterling.  This,  however,  is  usually  a 
])rocess  that  takes  a  good  deal  of  time,  unless  the  re(luc- 
tion  in  the  value  of  money  is  very  great,  or  is  rajiidly 
attained,  or  both.  We  may  say,  therefore,  that  so  far  as 
])roduction  costs  go  as  the  basis  of  international  compe¬ 
tition  the  British  ])roducer  has  been  given  by  the  change 
a  material  advantage  as  compared  with  the  position  he 
previously  occupied. 

Influence  on  American  market 

In  the  meantime,  however,  will  Americans  find  their 
markets  much  disorganized  by  the  alteration  in  competi¬ 
tive  power  that  has  sup])osedly  occurred?  That  will 
(lifTer  a  good  deal  from  industry  to  industry.  In  some 
branches  of  business,  where  the  competition  is  close, 
the  larger  margin  of  excess  above  cost  may  help  the 
English  producer  a  good  deal,  and  may  help  him  in 
neutral  markets  especially.  It  is  to  be  borne  in  mind 
that  the  advantage  he  will  enjoy  is  cumulative.  Ship])ing 
companies  will  more  or  less  share  in  it  and  can  allow 
him  better  rates.  As  England  controls  the  most  and 
best  of  the  commercial  shii)ping  of  the  world,  an  in¬ 
creased  margin  of  25  per  cent  ought  to  make  it  practi¬ 
cable  to  grant  materially  better  prices  and  rates  in  ship¬ 
ping  to  such  states  as  Argentina,  Brazil  and  other  parts 
of  the  world  where  the  fight  for  markets  is  severe, 
riiere  is  some  reason  to  fear  that  during  the  period  of 
readjustment  Americans  will  thus  suffer  somewhat  in 
foreign  markets  through  competition  in  articles  that  are 
closely  priced  and  in  which  competition  is  already  strong. 
This  competition  will  require  time  to  make  itself  fully 
felt,  for  reasons  already  stated.  Eventually  it  will  be  felt. 

The  (juestion  has  been  raised,  according  to  some  jour¬ 
nalists  in  Washington,  whether  it  might  not  be  well  to 
give  the  tariff  another  twist  upward,  in  order  to  meet 
this  comjK'tition.  The  question  might  be  arguable  if  this 
twist  could  be  a])plicable  to  foreign  markets.  Unfor¬ 
tunately,  it  is  not  so  applicable ;  the  higher  tariff  rates 
would  apply  only  to  our  own  market.  Here,  however, 
the  American  i)roducer  already  has  things  his  own  way. 
Due  to  the  great  reduction  of  prices  of  raw  materials 
])rices  are  now  too  high  in  most  manufactured  lines,  so 
that  the  American  producer  has  a  large  production-cost 
margin  which  he  can  u.se  in  competition,  and  he  has  at 


the  same  time  a  very  high  protection  in  most  lines  due  to 
the  tariff  duties  themselves.  There  seems  no  reason 
whatever  to  suppose  that  there  will  be  any  very  great  in¬ 
crease  in  the  inflow  of  British  goods  into  the  United 
States  under  present  conditions.  In  the  foreign  neutral 
markets  the  case  is  different,  but  there  we  have  no  arti¬ 
ficial  way  of  meeting  competition,  since  we  have 
practically  excluded  them  from  our  markets. 

British  financing  superior 

There  is  another  important  consideration  that  requires 
some  careful  weighing.  One  phase  of  Britain’s  com¬ 
mercial  domination  in  certain  markets  has  been  the  fact 
that  she  has  had  much  better  financial  machinery  than  we 
could  supply.  British  branch  banks  and  foreign  credits, 
British  ways  of  financing  the  buyer  and  producer  in 
those  markets,  have  long  been  superior  to  ours.  The  ac¬ 
tion  taken  in  changing  her  gold  policy  will  tend  strongly 
to  alter  this  situation.  Not  only  will  most  nations  be 
more  loath  to  trade  in  terms  of  British  currency  and  be 
inclined  to  turn  to  the  dollar,  so  long  as  the  ])resent  un¬ 
certainty  and  fluctuation  continues,  but  the  effect  of  such 
turning  away  from  sterling  is,  inevitably,  to  shift  banking 
credits  out  of  the  hands  of  British  bankers  and  into  our 
own  hands.  If  we  are  sufficiently  enterprising  and  ener¬ 
getic  there  can  be  little  doubt  that  we  can  take  for  mir- 
selves  some  part,  at  least,  of  this  financing,  and  thereby 
make  up  for  many  competitive  disadvantages. 

There  is  one  more  possibility  already  included  among 
those  contemplated  and  enumerated  above — that  Britain 
will  not  go  back  to  the  gold  standard  at  all,  but  will  accept 
the  dangerous  scheme  known  as  ‘‘managed  money,”  a 
currency  basis  which  acce])ts  as  a  permanency  the  irre¬ 
deemable  currency  base  and  undertakes  to  stabilize  it 
around  some  fixed  valuation,  say  $3  or  $3.50,  by  sales  of 
forward  exchange  and  other  methods  of  tinkering  with 
and  “pegging”  exchange  quotations.  Should  Britain  ac¬ 
cept  this  proposal,  the  outcome  may  be  rather  different 
from  any  thus  far  contemplated  or  considered.  The 
essential  effect  of  this  currency  management  would  be 
to  put  into  the  hands  of  politicians  the  control  of  prices 
and  currency  values.  As  is  well  known,  the  object  of 
the  “managed  currency”  advocates  is,  fundamentally,  that 
of  giving  to  labor  as  large  a  share  of  the  national  wealth 
as  circumstances  will  permit.  We  may  expect,  therefore, 
that  the  level  of  prices  in  England,  so  far  as  controllable, 
will  become  the  sport  of  politics.  It  is  not,  on  the  whole, 
subject  to  such  control  in  any  direct  or  effective  way, 
owing  to  lack  of  knowledge  as  to  the  technique  and 
working  of  what  is  termed  “credit  control”  as  well  as  lack 
of  instrumentalities  suited  to  price  direction.  It  is  there¬ 
fore  possible  that  the  value  of  the  pound  sterling,  de¬ 
pendent  ultimately  on  the  price  level  in  England,  will 
become  so  changeable  and  uncertain  as  to  defeat  the  ob¬ 
ject  of  the  whole  undertaking,  and  particularly  to  make 
trade  in  sterling  or  long-term  contracts  for  trade  with 
England  very  much  of  a  “gamble.”  In  that  case  England 
must  look  forward  to  a  gradual  change  in  her  status. 
She  will  ])robal)ly  gradually  go  out  of  business  as  an  im¬ 
portant  foreign  trade  country  and  slowly  pass  to  the 
position  of  a  minor  European  state,  self-contained  and 
dependent  upon  her  own  internal  resources.  This  is  not 
at  all  out  of  the  question ;  indeed,  we  have  witnessed 
various  just  such  changes  in  the  status  of  nations  within 
the  past  hundred  years.  It  may  be  that  Great  Britain 
is  now  prepared  and  ready  to  make  this  significant 
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change.  Some  persons  definitely  predict  it.  This  is  and  the  officials  of  the  United  States  Bureau  of  Fisheries, 
conjecture.  What  is  certain  is  that  she  will  have  to  Each  ladder  has  adjustable  stop-log  barriers,  is  of  rock 
make  the  change,  whether  she  wishes  or  not,  if  she  and  concrete  and  is  20  ft.  wide  with  a  slope  up  and  down- 
loses  her  foreign  trade,  and  that  the  present  difficulties  stream  of  1 :10.  Since  the  maximum  difference  in  water 
of  dealing  with  the  gold  standard  work  powerfully  levels  at  the  dam  will  be  over  50  ft.,  the  ladders  are  each 
against  retention  of  that  trade  on  its  old  basis.  Yet  there  500  ft.  long.  One  is  on  the  east  and  one  on  the  west  bank 
is  an  eminent  chance  of  recovery — a  chance  that  ought  to  of  the  river,  each  along  the  downstream  side  of  a  con- 
be  ava||ed  of^l>y  every  |>ossible  means.  ^  H  Great 

give  over  to  tbe  politician  the  function  of  ^tinkering 
will  find  that  the  condition  of  their  success  in  taking 


The  construction  of  the  Rock  Island  hydro-electric 
development  now  in  progress  on  the  Columbia  River 
near  Wenatchee,  Wash.,  for  the  Puget  Sound  Power  & 

Light  Company  brought  with  it  the  difficult  problem  of 
allowing  migratory  fish  to  pass  the  dam. 

The  Columbia  River  is  one  of  the  principal  salmon 
streams  in  North  America,  and  every  spring  and  summer 
enormous  numbers  of  these  fish  return  to  the  river  to 
breed.  From  the  ocean  they  pass  up  the  main  stream  to 
the  shallow  waters  of  the  tributaries.  In  the  interest  of 
the  fisheries  industry,  the  federal  government  has  re¬ 
quired  the  construction  at  Rock  Island  of  two  fish  crete  abutment  section  with  ojienings  through  the  abut- 
ladders  which  will  probably  be  the  largest  of  their  kind.  ment  at  various  levels  to  allow  a  flow  of  water  into  the 

The  design  of  these  ladders  is  the  result  of  co-operation  fishway  and  to  permit  the  upstream  passage  of  fish  into 

between  the  Stone  &  Webster  Engineering  Corporation  the  reservoir. 


Stop-log  adjustments  are  to  be  made  from  a 
platform  carried  by  the  central  steel  frame 

The  fishway  is  designed  to  admit  salmon  to  the  upper 
pond  through  a  variation  of  about  25  ft.  in  headwater 
level,  and  the  height  of  each  stop-log  barrier  is  adjustable 
for  regulation  of  water  levels  in  the  fishway  to  suit  vari- 
'■ous  headwater  levels. 


Recommended  Intensities  of  Illumination  for  Store  Interiors 


Foot-Candle 

Intensity 

12 

15-20 


Foot-Candle 

Intensity 


Foot.Candle 

Intensity 


Type  of  Store  or  Location 

Automobile  showrooms . 

Barber  shop  and  beauty  parlors 


Florist . . 

Furrier . 

Grocery . 

Haberdashery . 

Hardware . 

Hat . 

■Jewelry . 

i.eather  goods,  luggage  shops 

Meat . 

MiUinery . 

Music . 

Notions . . 

Piano . 

Shoe . 

Sporting  goods . 

Tailer . 

Tobacco . 

Variety  store . 

Toilets  and  washrooms . 


Stores — Department  and  Large  Specialty 

Main  floors . 

Gther  floors .  . 

Basement  store . 


Clubrooms; 


Stores  —  Medium  Size: 

■Art . 

Automobile  supply ,  . 

Bake  shop . 

Book . 

China . 

Cigar . 

Clothing . 

Confectionery . 

Dairy  products . 

Decorator . 

Drug . 

Dry  goods . . 

Electrical  supply .... 

*As  indicated  in  “Recommendations  ar.d  Speciflcation.s  for  General  Lighting  and  Wiring  of  Retail  Store  Building.^,’’  a  report  of  the 
store  lighting  subcommittee,  lighting  .service  committee.  Illuminating  Engineering  Society,  presented  at  the  recent  annual  i-onventioii. 


l.ounge . 

Iteading  room . 

Elevators  (freight  and  passenger) 

Halls  and  passageways . 

Lo<'ker  rooms . 


12 

12 

12 

12 

12 

13 

15-20 


12 

12-15 

10-12 

15-20 

12-15 

15-20 

15 

15 


Close  work . 

General  (no  close  work) . 

Reception  room . 

File  room . 

Showcases  —  four  times  that  of  store 
proper 


15-20 
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I  apping 

110-Kv.  Trunk  Lin 
to  Serve 

I  Small  Community 


Tapping  substation  of  relatively 
•  simple  design 


;  j  ,  .  j  ■  I  'I  were  used.  The  two  sets  of  fused 

spillway  gaps  were  installed  on  the 
structures  adjacent  to  the 
tap  connection.  The  solidly  grounded 
gaps  were 
the 

The  cost  of  a  llO-^v.  oil  circuit 
breaker  prohibited  its  use  in  a  sub- 
1 10/1 3.8-kv.  substation  of  the  Tennessee  station  of  this  small  capacity,  so  110-kv.  expulsion 

Com])any,  represents  another  effort  on  fuses  were  used  to  disconnect  the  substation  from 

)ower  coinijanies  to  provide  a  small  com-  the  line  in  case  of  trouble  in  the  substation  itself. 

)d  electrical  service  from  a  high-voltage  The  low-tension  oil  circuit  breaker  was  depended  upon 
lout  unduly  hazarding  the  trunk-line  to  protect  the  step-down  transformer  from  overloads  and 
esign  features  a  minimum  quantity  of  1 3.8-kv.  circuit  troubles.  Two  600-kva.,  three-jihase, 

atus  in  a  single  arrangement.  110/13.8-kv.  transformers  were  installed,  one  unit  being 

n  takes  jiower  from  the  single-circuit  a  spare.  The  neutrals  of  the  1 3.8-kv.  side  of  the  step- 
ille-Knoxville  transmission  line.  This  down  transformers  were  solidly  grounded  to  provide  for 
long  and  is  the  main  power  supply  to  jiositive  and  rapid  ground  relaying.  The  1 3.8-kv. 

ixville,  Tenn.  It  also  interconnects  the  lireaker  is  the  conventional  outdoor  automatic  reclosing 

&  Light  Company  and  the  Tennessee  tyjie  and  tests  the  circuit  three  times,  if  necessary,  before 

Comjiany  systems.  The  importance  of,  locking  in  the  ojien  position, 

ink  feeder  made  it  necessary 

/ierville  substation  so  that  the  ^  _  tioKvhhe 

jeopardize  or  interfere  with  Wo+erviiie  >  i  ?  ^  ^  „„ 

<  <>  Fused  spill>Nay  qaps 

VI lie.  As  the  substation  was  «  t  ,  ... 

.  ,  •  1  ,  1  i.  _ \- F  triple  pole,  smqk  throve,  US Ku., 400 amp. 

xatioil  and  aiiproximately  4  X  hand  <jang  operated 

ierville,  it  was  necessary  to  Y3-uoKv.,iOamp., expulsion  fuses 

e  integrity  of  the  substation  spiu^ay  arcing  gaps  so"  ^ 

irv  consideration  so  that  the  f  ’  u 

,,  ,  c  .  structure,  transformer  / /V\FhA2-600Kva.three-phase60^cvcle,oilim- 

.‘rville  would  be  satisfactorv  neutral  and  gap  grounds  \tPfAlmersed.selfcooling,U5/ti8Kv.tmns- 

nice  and  operating  cost  would  ore  interconnected  j 

Mefering  transformer  ^‘^*''tt^hc^m^rs 

nd  lirotection  used  are  shown  Auxiliary  transformer  ]  IIBK^ ooeratingbus 

.  .  ..  .  .  tSKua.  one-ohase.  i  ■  4  -  -  - "r -  T*  ~ 

~\3-single  pole,  single  thron, 
]/5Av:,  400 amp,  stick 
I  operated 
^/-  triplejKle,  single  throw 

\l5l(x,4d0arr^, motor  operated 
t'triple pole,  single  throw 
I  tSK'/.,  400 amp. 

I 

.  A3- single  pok,  singk  throw, 

J  l5Ke.,4O0amp,stick 
operated 

'■  Pistribution  line  type 
^  lightning  arresters 


Knoxville 


2l5Fv,singk 
^  pole.  Samp, 
^  fuses 


Auto,  re- \ 
closing  r 


24  MO  It 


Schematic  plan  for  station 


iSBKu.  feeders 
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All  equipment  was  specified  as  self -protecting  so  that 
excessive  transient  voltages  should  discharge  over  the 
exterior  of  the  bushings  rather  than  puncture  the  bush¬ 
ings  or  damage  the  internal  insulation.  The  110-kv. 
substation  insulation  was  co-ordinated  so  that  excessive 
transient  voltages  should  discharge  over  the  grounded 
spillway  gaps  rather  than  discharge  over  or  puncture 
any  bus  or  equipment  insulation;  the  lv3.8-kv.  insulation 
was  also  co-ordinated  in  a  similar  manner,  and  for  this 
purpose  cover  type  bushings  were  specified  on  the  aux¬ 
iliary  transformer  and  metering  equipments.  In  addi¬ 
tion,  line  type  lightning  arresters  were  installed  on  the 
outgoing  13.8-kv.  circuit. 

As  the  design  provides  a  high  level  of  insulation  and 
self -protective  features  reliable  operation  and  continuity 
of  service  are  expected.  While  the  installation  is  not 
the  cheapest  that  could  he  obtained,  its  simplicity  with 
a  minimum  of  equipment  has  permitted  a  reasonably  low 
cost. 

T 

Steel  Forms  for  Concrete 
Manholes  Show  Economies 

By  A.  J.  BATCHELOR 

Supcrintcurlcut  I’ndcrground  Department 
Toledo  Edison  Company,  Toledo,  Ohio 

Saving  of  $27.10  per  job  on  labor  alone  is  realized  by 
the  Toledo  Edison  Company  through  the  use  of  steel 
forms  for  building  concrete  underground  system  man¬ 
holes.  In  the  year  since  these  forms  were  adopted  the 
company  has  used  them  eight  times.  Including  the  fixed 
charges  on  the  investment  of  $625  in  the  steel  form  the 
economy  of  their  use  shows  a  saving  of  $26.18  per  job 
as  against  wood  forms. 


The  assembling  of  the  steel  form  takes  four  men  three 
hours,  and  a  hammer  is  the  only  tool  necessary,  whereas 
the  building  and  placing  of  the  wood  forms  takes  a  car¬ 
penter  and  three  laborers  fourteen  hours.  But  little 
sheathing  to  avoid 
cave-in  is  necessary 
with  the  steel 
forms,  as  all  exca¬ 
vation  and  concrete 
pouring  is  done  in 
from  ten  to  twelve 
hours.  With  wood 
forms  it  is  usually 
necessary  to  exca¬ 
vate  and  sheath  the 
hole  one  day  and 
place  the  form  and 
pour  concrete  the 
next  day. 

In  all  cases  the 
manholes  built  were 
6  ft,  wide,  8  ft. 
long  and  7  ft.  deep 
with  recesses  at  the 
ends.  A  manhole  built  w’ith  the  steel  form  has  a  much 
smoother  wall  and  is  true  to  shape.  With  the  wood  form, 
if  the  bracing  is  not  carefully  placed,  the  walls  are  liable 
to  bulge,  making  it  hard  to  place  racks  to  support  cables. 
The  steel  forms  are  flexible  and  it  is  possible  to  build  a 
variety  of  sizes  of  manholes  with  the  .same  set  of  sec¬ 
tions. 

As  to  the  life  of  these  forms,  the  Toledo  com¬ 
pany  is  satisfied  that  they  can  be  used  hundreds  of  times 
without  appreciable  wear  if  properly  handled  and  cared 
for.  Also,  as  is  readily  apparent  from  the  foregoing 
comparisons,  the  cost  of  the  steel  form  manholes  rapidly 
decreases  as  the  number  of  jobs  increases. 

Breakdowns  of  the  labor  and  the  total  costs,  using 
this  method  of  manhole  construction,  are  given  in  the 
accompanying  tables. 


Assembled  steel  form 
for  manhole 


Table  I — Comparison  of  Labor  Cost  Only 


1.  PlacinR  steel  forms  takes  four  men  three  hours .  $6.00 

2.  Hemovinf?  steel  forms  takes  four  men  two  hours .  4.00 

3.  Cleaning  steel  form  takes  two  men  one  hour .  1.00 

4.  Labor  cost  for  steel  form,  total .  .  $11.00 

5.  building  and  plaeing  wood  forms  takes  four  men  four¬ 

teen  hours .  30.10 

6  Removing  and  eleaning  wood  form  takes  four  men  four 

hours .  8.00 

Labor  on  wood  form,  total .  .  $38.10 


2  Difference  in  labor  cost  between  steel  and  wood  forms.  $27.  10 


Table  II — Comparison  of  Total  Cost 


1 .  Cost  of  steel  form .  $625.00 

2.  Fixed  charges,  15  per  cent .  93.75 

3.  Fixed  charge  cost  of  one  manhole  (divide  by  8) .  11.72 

4.  Labor  cost  of  steel  manhole .  11.00 

5.  Total  cost  of  steel  manhole .  .  $22.72 

6.  Cost  of  lumber  for  wood  forms  (600  sq.ft.) .  27.00 

7.  Labor  cost  on  wood  forms .  38.10 

8.  Lumber  salvage  (60  per  cent) .  16.20 

9.  Total  coat  of  wood  form  manhole .  .  48.90 


10.  Difference  between  cost  of  steel  and  wood  forms .  $26.  18 
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System  Plan  Alternatives 

Visualized  for  Executives 


By  M.  M.  SAMUELS 

Electrical  Eiu/iiicer,  AVii'  York,  X. 


XCEkTAINTY  about  loads  of  the  next  decade 
makes  it  imperative  that  load-growth  estimates  be 
built  on  sound  assumptions  and  procedure  and 
then  he  so  set  up  for  executive  scrutiny  as  to  disclose 
exactly  what  each  alternative  plan  will  signify  in  each  of 
the  years  during  w’hicli  it  is  unfolded.  In  making  the 
load-growth  estimates  it  is  undoubtedly  more  reliable  to 
base  them  upon  population  than  upon  number  of  cus¬ 
tomers.  Also,  in  summarizing  the  virtues  of  alternative 
plans  of  system  expansion  to  meet  those  growths  of  con¬ 
sumption  it  has  been  found  possible  to  display  all  the 
essential  attributes  of  all  feasible  plans  on  two  sheets  of 
letter-size  paper.  The  executive  then  has  before  him  for 
decision  and  for  the  puqioses  of  financial  budgeting  a 
comprehensive  i)icture  of  his  engineers’  proposals  in  terse 
.statistical  fashion  and  stripped  of  argumentation  and 
ojiinion. 

President  Hoover  estimates  the  additional  generating 
capacity  for  the  United  States  to  he  25,000,000  hp.  in 
the  next  twenty  years.  Paul  S.  C'lajip,  managing  director 
of  the  National  Electric  Eight  Association,  estimates 
,10,000,000  hp.  growth  in  the  next  ten  years.  Such 
divergent  figures  can  hardly  he  used  for  the  purpose  of 
e.stahlishing  a  financing  ])rogram,  construction  program 
or  interconnection  ])rogram  for  any  ensuing  period. 
Moreover,  the  corporate  tendency  to  reduce  capital  in¬ 
vestment  to  a  minimum  conflicts  with  the  public  tetid- 
ency  to  expect  continuity  of  service  and  continued  rate 
concessions.  A  careful  scrutiny  of  the  principles  upon 
which  growth  e.stimates  are  to  he  founded  is  therefore 
necessary. 

"District,”  "load  center,”  "system”  defined 

Before  i)roceeding,  however,  to  make  such  an  estimate 
it  will  he  well  to  formulate  .some  system  definitions  in 
order  to  remove  ambiguity  from  the  phraseology. 
paper  by  Ale.xander  Bauhan,  presented  at  the  recent  con¬ 
vention  of  the  A.I.E.E.,  gives  an  excellent  set  of  defini¬ 
tions  for  terms  commonly  u.sed  in  interconnection  pro¬ 
grams,  such  as  “firm  power,”  “peak,”  “diversity,”  etc. 
To  these  may  he  added  the  following  simple  definitions 
of  terms  which,  in  spite  of  their  simplicity,  are  often 
found  to  he  confused  even  in  very  recent  investigations: 

1.  District. — A  district  is  a  territory  which  is  supplied  from 
one  or  more  pt)wer  houses  or  one  or  more  important  substations 
l)y  low-tension  lines  only.  Transmission  costs  do  not  enter  into 
the  calculation  of  energy  costs  for  a  district,  since  a  district  is 


Expansion  forecasting  affected  by  cur¬ 
rent  uncertainties.  Load  prognostica¬ 
tion  on  population  basis  safer  than  on 
customer  total.  Significance  of  each 
plan  can  be  condensed  to  tabular  form 
for  executive  action. 

Essential  criteria  are  power  costs,  capi¬ 
tal  required,  plant  factors  and  degrees 
of  reliability. 


taken  care  of  only  hy  distribution  lines  and  not  by  transmission 
lines.  It  must  be  decided  in  each  ca.sc  which  is  the  highest  dis¬ 
tribution  voltage  and  which  the  lowest  transmission  voltage  of  the 
system,  in  accordance  with  the  bookkeeping  methods  in  vogue  on 
the  particular  system. 

2.  Load  Center. — A  load  center  is  the  location  of  an  important 
power  house  or  substation  obtaining  energy  directly  from  genera¬ 
tors  or  from  high-voltage  transmission  lines  and  supplying  one 
or  more  districts  by  low-tension  distribution  lines.  Distribution 
costs  do  not  enter  into  the  cost  of  energy  at  load  center ;  only 
generation  and  transmission  costs  are  considered  here. 

3.  System. — A  system  contains  one  or  more  load  centers  which 
may  be  eitlier  interconnected  or  not  interconnected.  The  cost  of 
energy  for  the  system  is  the  average  cost  per  kilowatt-hour  at  all 
load  centers  combined  for  the  period  of  one  year.  (Transmission 
costs  are  already  included  in  the  cost  at  each  load  center :  distribu¬ 
tion  costs  are  already  included  in  the  cost  for  each  district.) 

In  the  past  it  has  been  common  practice  to  estimate 
load  per  consumer  instead  of  per  capita  of  poi^ulation, 
then  to  ])roceed  to  estimate  the  number  of  consumers,  to 
divide  this  number  into  classes,  such  as  “domestic,”  “in¬ 
dustrial,”  etc.,  and  to  assume  a  rate  of  growth  for  each 
class.  Even  though  this  procedure  would  seem  necessary 
for  a  distribution  estimate,  the  possible  errors  involved 
are  numerous,  and  for  total  loads  it  will  he  preferable 
to  estimate  the  total  load  per  capita  of  population,  thus 
obtaining  an  average  in  which  only  one  error  is  possible. 
Of  course,  there  are  cases  in  which  one  large  customer 
is  expected  to  take  a  great  amount  of  energy,  such  as. 
for  instance,  an  expected  railroad  electrification  or  a  new 
industry;  but  such  unusual  ca.ses  can  he  left  out  of  the 
per  capita  estimate  and  entered  as  an  additional  total 
item. 

The  following  would  seem  to  be  the  best  procedure  for 
preparing  a  population  estimate.  It  is  not  quite  the 
orthodox  method  used  hy  economists,  hut  it  is  much 
simpler  and  more  suitable  to  the  pre.sent  problem.  The 
possible  difference  in  error  between  this  and  the  orthodox 
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method  will,  no  doubt,  be  less  than  the  error  between  any 
of  the  methods  on  one  hand  and  actual  conditions  on  the 
other. 

A  record  should  be  prepared  in  tabulated  form  of  the 
population  of  the  area  supplied  from  each  load  center  for 
each  of  the  past  twenty  years,  and  from  this  tabulation 
there  should  be  established  the  “average  past  growth”  in 
])er  cent  per  annum ;  after  giving  due  consideration  to 
unusual  conditions  that  may  have  prevailed  in  same  year. 

From  the  “average  past  growth"  it  should  be  possible 
for  local  managers  to  assume  a  reasonable  percentage  for 
‘‘average  future  growth,”  and  on  the  basis  of  this  per¬ 
centage  the  total  population  of  all  districts  which  are 
supplied  from  a  load  center  should  then  be  estimated  and 
recorded  for  the  next  five,  ten,  fifteen  or  twenty  years, 
as  may  be  called  for  in  a  definite  case.  It  is  difficult  at 
tlie  present  uncertain  stage  of  things  to  make  rational 
predictions  as  to  future  population.  It  may,  therefore, 
he  advisable  to  add  the  following  reasoning  to  the  man¬ 
agers’  experience  and  their  acquaintance  with  local  con¬ 
ditions.  For  the  next  twenty  years,  for  the  whole  United 
.States,  President  Hoover  estimates  a  total  growth  of 
20,000,000  in  population,  which  is  0.756  per  cent  per 
year  on  the  basis  of  annual  compounding.  For  the  past 
twenty  years  likewise,  on  the  basis  of  annual  compound¬ 
ing,  the  growth  was  1.46  per  cent  per  year,  so  that  Mr. 
Hoover  estimates  the  “average  future  growth”  to  be 
about  51.7  per  cent  of  the  “average  past  growth,”  both 
over  twenty-year  periods.  Unless  the  local  managers 
have  some  definite  reasons  for  a  faster  or  slower  rate  of 
growth  for  a  definite  period  (and  such  reasons  should  be 
given  in  the  report  in  detail),  it  may  be  assumed  that 
.Mr.  Hoover’s  ratio  will  be  fairly  uniform  throughout  the 
whole  country.  If,  therefore,  the  “average  past  growth” 
for  a  district  is  established,  for  instance,  at  2  per  cent, 
the  “average  future  growth”  may  be  assumed  as  1.034 
])er  cent.  The  following  well-known  formula  may  be 
quoted  here: 

Population  after  n  years  (P«)  : 

Pn  =  Pp  (1  -f-  r)",  where 
Pp  =  present  population 

r  =  percentage  rate  of  annual  growth  each  year  over 
previous  year  (in  decimals). 

The  estimate  or  report  should  contain  a  significant 
selection  of  past  load  curves  for  each  district,  for  each 
load  center  and  for  the  system.  In  many  cases  it  should 


Generation — kilowatt-hours  per  capita  of  population 

Even  though  there  are  great  differences  in  the  real  values, 
the  differences  in  per  cent  growth  per  capita  per  annum 
are  not  very  great.  If  the  dashed  lines  had  been  esti¬ 
mated,  they  would  have  been  sufficiently  accurate. 

be  possible  to  get  along  even  without  district  load  curves, 
using  load-center  curves  only,  and  in  some  cases  only 
system  curves  may  be  required.  While  it  may  be  con¬ 
venient  to  develop  estimated  future  load  curves  for  dis¬ 
tricts,  load  centers  and  systems  and  make  them  a  part  of 
the  record  in  the  estimate,  it  will  be  found  that  with  the 
method  recommended  here  such  estimated  curves  will  not 
really  be  needed  for  estimating.  But  they  will  help  in  the 
future  to  check  actual  conditions  with  estimated  condi¬ 
tions  and  so  adjust  continually  the  estimate  to  actual  con¬ 
ditions.  Here,  too,  the  importance  of  correctly  recording 
all  assumptions  is  emphasized. 


Form  Used  by  the  Author  for  Analyzing  One  Individual  Plan 


Plan  J — A  Typical  Summary 


Year 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1 

Oenerating  eaparity.  1,000  kw . 

220.0 

220.0 

255.0 

290  0 

325.0 

360  0 

360.0 

360.0 

390.0 

390.0 

2 

I’urrhase  capacity,  1,000  kw . 

89.3 

90.4 

66.4 

67.4 

58.9 

59.9 

60.9 

61.9 

62.9 

63.9 

3 

(lenerating  and  purchase  capacity,  1,000  kw . 

...  309.3 

310  4 

321.4 

357  4 

383.9 

419.9 

420  9 

421.9 

452.9 

453.9 

4 

Energy  generated  (net),  1,000,000  kw.-hr . 

...  858.7 

958.6 

1,065.6 

1,170  4 

1,288  2 

1,379.8 

1,468  8 

1,559  4 

1,651  6 

1,743  2 

5 

Energy  purchased,  1,000,000  kw.-hr . 

...  131.3 

138.3 

123.8 

115.5 

93.0 

98.5 

106.5 

113.0 

119.5 

126.0 

6 

Energy  generated  and  purchased,  1,000,000  kw.-hr . 

...  990.0 

1,096  9 

1,189  4 

1,285.9 

1,381.2 

1,478.3 

1,575  3 

1,672  4 

1,771.  1 

1,869.2 

7 

Generated  energy  delivered,  1,000,000  kw.-hr . 

...  843.0 

941.0 

1,046  5 

1,149.0 

1,265.3 

1,355.3 

1,442.8 

1,531  8 

1,622.3 

1,712.3 

8 

Purchased  energy  delivered,  1,000,000  kw.-hr . 

...  131. 3 

138.3 

123  8 

115.5 

93.0 

98.5 

106.5 

113.0 

119  5 

126  0 

q 

('■enerated  and  purchased  energy  delivered,  1,000,000  kw.-hr . 

...  973.4 

1,079.3 

1,170  3 

1,264.5 

1,358.3 

1,453.8 

1,549.3 

1,644.8 

1,741.8 

1,838  3 

10 

bosses — No.  6  less  No.  9,  in  per  cent  of  No.  6 . 

1.6 

1.6 

1.6 

1.7 

1  7 

1.7 

1.65 

1.65 

1.65 

1  65 

M 

Plant  factor — No.  1  and  No.  4,  per  cent . 

...  44.5 

49.7 

47.7 

46.1 

45.2 

43.8 

46.6 

49.4 

48. 

51  0 

12 

Cost  per  generated  kw.-hr.  (No.  4),  mills . 

7.08 

6. 12 

6.37 

6.50 

6.55 

6.65 

6.34 

6.10 

6.11 

5.89 

13 

Cost  per  purchased  kw.-hr.  (No.  5).  mills . 

8.75 

8.72 

8.65 

8.37 

7.70 

7.65 

7.57 

7.53 

7.50 

7.46 

14 

Average  cost  per  kw.-hr.  (No.  6),  mills . 

7.51 

6.44 

6.60 

6.66 

6.64 

6.72 

6.43 

6.29 

6. 19 

5.99 

15 

Cost  per  generated  delivered  kw.hr.  (No.  7),  mills . 

7.19 

6.20 

6.57 

6.75 

6.94 

6.95 

6.64 

6.36 

6.38 

6.  14 

16 

Cost  per  purchased  delivered  kw.hr.  (No.  8),  mills . 

8.75 

8.72 

8.65 

8.37 

7.70 

7.65 

7.57 

7.53 

7.50 

7.46 

17 

\verage  cost  per  delivered  kw.hr.  (No.  9),  mills . 

7.21 

6.52 

6.80 

6.90 

6.99 

7.00 

6.70 

6.44 

6.46 

6.22 

18 

New  investment,  in  dollars  (1,000) . 

...  4,875.0 

0 

4,553.7 

4,335.2 

3,265.0 

3,062. 3 

82.8 

0 

2,956.6 

0 

I 'ejrree  of  reliability,  I.  II.  Ill,  IV,  V  or  VI .  I  I  I  I  I  I  I  I  I  I 
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Double  Letter  Size  Summary  of  Various  Plans  Used  by  the  Author  for  Presenting  to  Executive 


Sheet  No.  1 — Program  of  Generators,  Lines  and  Purchase  Contracts 


Plans  of  Report 

A 

B  C 

13 

E  G 

H 

I  J 

K 

L  M 

N 

New  power  house  “A”  Brst  Unit,  35,000  kw. 

1933 

1930 

1930 

1930  1930 

1930 

1930 

1930 

1930 

New  power  house  “A”  second  Unit,  35,000  kw 

.  1935 

1931 

1931 

1931  1931 

1931 

1931 

1931 

1931 

New  power  house  "A”  third  Unit,  35,000  kw 

1937 

1933 

1933 

1933 

1939 

1935 

New  power  house  “A"  fourth  Unit,  35,000  kw 

1939 

1935 

1935 

New  power  house  “A”  fifth  Unit,  35,000  kw. 

1937 

New  power  house  "A"  sixth  Unit,  35,000  kw. 

1939 

Old  power  house  ‘‘B,"  Unit,  35,000  kw . 

n:o 

1930 

1933 

1939 

1934 

1937  1930 

1933 

1930  1930 

1938 

Old  power  house  “C,”  Unit,  25,000  kw . 

1931 

1931 

1931 

New  power  house  “D,”  first  Unit,  35,000  kw. 

1930 

1935 

1932 

New  power  house  “D,”  second  Unit,  35,000  kw . 

1931 

1939 

1934 

New  power  house  “E,”  first  Unit,  35,000  kw. . 

1931 

1937 

1935 

1937 

1933 

1937 

1933  1933 

New  power  house  "E,”  second  Unit,  35,000  kw.  .... 

1932 

1937 

1939 

1935 

1939 

1935  1935 

New  power  house  “E,”  third  Unit.  35,000  kw 

1935 

1939 

1938 

1938  1938 

New  power  house  “E,”  fourth  Unit.  35,000  k 

W . 

1938 

New  power  hovise  "F,”  first  Unit,  22,000  kw. 

1932 

1932 

1932  1932 

1932 

New  power  house  "F,”  second  Unit,  22,000  kw . 

1932 

1932 

1934  1934 

1935 

New  power  house  “F,"  third  U 

nit,  22,000  kw 

1932 

1932 

1934  1935 

1936 

Line  "G,”  first  Circuit . 

1930 

1930 

1930 

1930  1930 

1930 

1930 

Line  "G,”  second  Circuit . 

1934 

1934 

1934 

1934  1934 

1934 

1934 

Line  "H,"  first  Circuit . 

1931 

1931 

1931 

1931  1931 

1931 

1931  1932 

1931 

1933  1933 

1931 

Line  “H,”  second  Circuit . 

1936 

1936 

1936 

1936  1936 

1934 

1936  1934 

1934 

1934  1934 

1936 

Power  contract  status: 

Contract  X-l,  10,000  kw.  Firm 

Con. 

Con.  Con 

Con. 

Con.  Con. 

Pis. 

Pis.  Pis. 

Pi.s. 

Pis.  Pis. 

Pis 

Contract  X-2,  1 5,000  kw.  Firm 

Con. 

Con.  Con. 

Con. 

Con.  Con. 

Pis. 

Pis.  Pis. 

Pis. 

Pis.  Pis. 

Pis. 

Contract  X-3,  13,500  kw.  Firm 

Con. 

Con.  Con. 

Con. 

Con.  Con. 

Pis. 

Pis.  Con. 

Con. 

Con.  Con. 

Con 

Contract  X-4,  13,500  to  25,000  kw.  Firm.  .  . 

....  Con. 

Con. 

Con.  Con. 

Con. 

Contract  X-5,  10,000  kw  .  Emercency  Special 

1931  to  .... 

1933  only 

Contract  Y-l,  9,600  kw.  Firm 

Con. 

Con.  Con. 

Con. 

Con.  Con. 

Pis. 

Pis.  Pis. 

Pis. 

Pis.  Pis. 

Pis 

Contract  Y-2,  23,000  kw.  Emerpency . 

....  Con. 

Con.  Con. 

Contract  Z-l,  15,000  kw.  Emerpenev . 

.  His.  31 

Pis  31  Dis.  32 

Dis.  34 

Pis.  31  Pis.  31 

Pis.  31 

Pis.  31  Con. 

Con. 

Con.  Con. 

Con. 

Contract  Z-2,  25,000  kw.  Emerpency . 

Dis.  31 

NOTE:  Con.  =  Pur  base  by  contract  continued. 

Dis.  =  Purchase  by  contract  discontiimed. 

Sheet  No.  2 — Unit 

Costs,  Capital,  Reliability  at  a 

Glance 

Year  1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

Plan 

(3ver-.MI  Cost  Uer  Kilowatt-Hour  at  Eoad  Centers  in  Mills 

.\ .  6  55 

6  61 

6  38 

6  94 

6.32 

6  47 

6  27 

6.28 

6.0b 

5.81 

B  .  6.65 

6.64 

6  34 

6.42 

6  40 

6.55 

6.70 

6.  34 

6.  14 

6.  18 

E .  6.67 

6  65 

6  35 

7.44 

6.86 

6.73 

6  50 

6  34 

6  27 

6  22 

G .  6.65 

6.63 

6  35 

6  43 

6  41 

6.67 

6.43 

6.49 

6.39 

6  29 

H .  6.66 

6  64 

6  29 

6  41 

6  31 

6.45 

6.25 

6.47 

6  21 

6.20 

I  .  6  66 

6.65 

6.29 

7.44 

6.48 

6.40 

6.24 

6.26 

6  08 

6.03 

.1 .  7  21 

6  52 

6.80 

6.90 

6.99 

7.00 

6  70 

6.44 

6.46 

6.22 

K  .  5.76 

6.70 

6  42 

6.54 

6  16 

5.86 

6.08 

6.39 

6.  19 

6  57 

L  .  7  19 

6  44 

6  81 

6.92 

6  87 

6.93 

6.67 

6.46 

6.52 

6.31 

M  .  7  36 

5.52 

6.88 

7.08 

7  00 

7  05 

6.79 

6.  56 

6.60 

6.41 

N .  7.47 

6  70 

6.90 

6.81 

6.40 

6  40 

6.47 

6.  36 

6.33 

6.  16 

New  Capita 

1  Invested,  Hollars  (1000) 

Total 

.\ . 4,619  5 

1,875  0 

0 

4,166  0 

0 

4,254  6 

0 

2,800  0 

0 

2,800  0 

20,515  1 

B . 6,148  2 

2,600  0 

0 

3,256  0 

0 

4,504  6 

0 

2,800  0 

0 

2,800  0 

22,308  8 

E . 6,148  2 

2,800  0 

0 

13,706  0 

671  0 

1,211  9 

0 

0 

0 

2,975.0 

27,512  1 

C  6,148  2 

2,800  0 

0 

3,247  0 

0 

5,544  3 

0 

2,882  9 

0 

2,800  0 

23,422.  1 

11 .  6,148  2 

2,800  0 

0 

6,578  8 

0 

3,844  3 

0 

4,073  2 

0 

2,882  8 

26,327  3 

I  6,148  2 

2,800  0 

0 

13,636  0 

670  8 

1,212.  1 

0 

2,975  0 

0 

2,800  0 

30,242.  1 

.1 .  4,875  0 

0 

4,553  7 

4,345  2 

3,265.0 

3,062  3 

82.8 

0 

2,956  6 

0 

22,974.0 

K .  5,328  4 

2,800  0 

0 

3,723  8 

0 

3,764  3 

0 

4,073.0 

0 

2,883.0 

22,572  5 

L  3,000  0 

0 

8.550  0 

7,024  0 

2,030  0 

4,263  0 

83.0 

0 

2,800  0 

0 

27,750  0 

M  4,875  0 

0 

8,550  0 

7,024  0 

2,030  0 

3,993  0 

353.0 

0 

2,800.0 

0 

29,625.0 

N .  5,328.4 

2,800  0 

8,550  0 

2,606  0 

753.7 

2,231.  1 

1,870  8 

0 

3,000  0 

0 

27,141  0 

Degree  of  Kellubility 

.\  .  IV 

IV 

l\ 

IV 

IV 

IV 

III 

III 

III 

III 

B  .  IV 

IV 

IV 

I\ 

IV 

IV 

III 

III 

III 

III 

E  .  IV 

IV 

IV 

IV 

IV 

IV 

III 

III 

III 

III 

G  .  IV 

I\ 

IV 

IV 

IV 

IV 

III 

III 

III 

III 

II  .  IV 

IV 

IV 

IV 

IV 

IV 

III 

III 

III 

III 

I  .  IV 

IV 

IV 

IV 

IV 

IV 

III 

III 

III 

III 

K  IV 

IV 

IV 

IV 

IV 

IV 

III 

III 

III 

III 

•M  I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

N .  IV 

IV 

IV 

IV 

IV 

IV 

III 

III 

III 

III 

Over-.\II  riant  Fa<-tor  of  (Generating  Plant 

s,  Per  C 

ent 

\  .  52.2 

51.8 

56  6 

53.2 

57  4 

54.2 

58.0 

55.3 

58.7 

56.  1 

M  .  52.1 

49.5 

54  1 

51.  1 

55.4 

52.7 

56.3 

54.2 

52.3 

55.6 

E .  52  1 

54.5 

54.  1 

41.6 

44  9 

48.2 

51.8 

55.2 

58.5 

55.8 

(i  .  52  0 

49.4 

45.7 

51.0 

55.  1 

52.5 

51.2 

53.6 

52.0 

54.7 

II .  52.0 

51  7 

54.2 

45.2 

52  7 

50.8 

54.0 

52.0 

55.0 

58.3 

I  .  52  1 

49.5 

54.  1 

41.7 

48.7 

52.0 

55.3 

46.6 

49.3 

48.4 

.1 .  44.5 

49.7 

47.7 

46.  1 

45.2 

43.8 

46.6 

49.4 

48.3 

51.0 

K .  51.2 

48  6 

54  0 

51.3 

56.5 

53.6 

52.0 

54.2 

52.4 

54.9 

56  1 

54.3 

47.6 

45.3 

43.8 

46.6 

45.7 

48.4 

51.0 

M .  44.5 

49.7 

48.8 

43.8 

42. 1 

40.9 

43.6 

46.2 

45.4 

48.0 

N .  51.5 

48.7 

48.0 

48,4 

53.2 

52.8 

52.3 

55.4 

52.9 

55.8 
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The  method  of  estimating  “load  per  capita”  and  “peak 
per  capita”  which  is  suggested  here  is  not  to  take  the 
place  of  the  experience  and  judgment  of  utility  man¬ 
agers;  neither  is  it  intended  as  a  definite  formula  which 
could  be  used  promiscuously  for  estimating  load.  The 
problem  is  too  complex  for  such  simplicity.  It  is  prob¬ 
ably  the  most  difficult  and  most  important  problem  con¬ 
fronting  the  utilities  today,  because  all  their  future  plan¬ 
ning  as  regards  new  generating  units,  new  transmission 
lines,  new  di.strihution  and  the  corresponding  financing 
must  he  based  on  such  estimates.  The  suggestions  made 
here  are  intended  as  additions  to  experience  and  good 
judgment ;  they  should  help  systematize  and  rationalize 
such  experience  and  judgment.  An  experienced  utility 
man's  quick  guess  is  often  more  dependable  than  volumes 
of  engineering  reports,  even  though  the  experienced  man 
making  the  guess  may  not  he  able  to  give  a  reason  for  it 
quickly.  But  in  the  end  it  is  not  really  a  guess.  Rather 
is  it  a  subconscious  application  of  experience,  and  ex¬ 
perience  accumulated  in  the  subconscious  is  often  called 
an  instinct.  As  regards  peak  it  may  he  mentioned  that  a 
definite  statement  must  he  made  as  to  its  meaning,  be¬ 
cause  there  are  too  many  definitions. 

In  addition  to  the  distinction  between  hourly,  daily, 
monthly  and  yearly  peaks,  local  peaks,  district  peaks, 
load-center  peaks  and  system  peaks,  it  is  also  necessary  to 
distinguish  between  kw.  peaks  and  peak  energy  in  kilo¬ 
watt-hours.  Both  of  these  are  important  and  must  be 
estimated  before  a  program  can  he  recommended  for 
taking  care  of  future  load  conditions. 

The  following  procedure  would  seem  entirely  rational 
for  future  load  estimates : 

Record  of  past  loads 

For  each  load  center  prepare  a  tabulation,  giving  for 
each  of  the  past  ten  or  twenty  years  the  actual  consump¬ 
tion  of  each  district  and  the  corresponding  consumption 
at  load  center  (inclusive  of  distribution  losses),  the  total 
consumption  of  all  districts  at  load  center,  the  consump¬ 
tion  at  load  center  per  capita  of  population,  the  annual 
increase  or  decrease  in  consumption  per  capita  in  per  cent, 
the  peak  at  load  center  developed  from  load  curves,  the 
])eak  per  capita,  the  annual  increase  or  decrease  in  peak 
per  capita  in  per  cent.  If  the  necessary  information  is 
available,  the  records  of  water  consumption  in  the  area 
JKT  capita,  as  well  as  the  peaks  of  water  consumption, 
should  he  entered  for  comparison. 

From  the  above  the  “average  past  growth  in  load  per 
capita”  and  the  “average  past  growth  in  peak  per  capita” 
can  be  established  in  a  manner  similar  to  that  used  in 
establishing  the  “average  past  population  growth.” 

It  now  becomes  necessary  to  make  the  most  important 
assumptions,  the  “future  increase  or  decrea.se  in  load 
per  capita”  and  the  “future  increase  or  decrease  in  peak 
per  capita.”  definite  tabulation  of  past  conditions  as 
given  above,  superimposed  upon  the  local  managers’ 
knowledge  of  local  conditions  and  prospects,  should  make 
it  possible  to  make  assumptions  for  “future  rate  of 
growth  of  consumption  per  capita”  and  “future  rate 
of  growth  of  peak  per  capita”  which  will  he  better  than 
guesses.  But  all  conditions  upon  which  these  assump¬ 
tions  are  made  should  be  stated  in  detail  in  the  report,  to 
make  it  possible  for  an  accepted  program  based  on  these 
assumptions  to  be  adjusted  later  if  it  is  found  that  the 
conditons  upon  which  they  are  based  have  changed. 

It  may  also  be  well  to  check  the  assumptions  with 


those  made  by  municipalities  for  future  water  require¬ 
ments  per  capita.  There  are  no  statistics  available  which 
would  give  the  consumption  in  kilowatt-hours  per  capita 
or  the  peak  per  capita  for  the  United  States.  But  it  is 
possible  from  available  statistics  to  obtain  the  generation 
per  capita,  which  shows  a  steady  rise  except  for  the 
years  1921  and  1930,  these  showing  a  small  decrease.  If 
there  is  no  definite  local  information  upon  which  to  base 
any  assumption,  it  may  be  well  to  assume  a  further  de¬ 
crease  of  3  per  cent  for  1931,  stationary  conditions  for 
1932  and  then  an  annual  increase  equal  to  the  above 
established  “future  annual  increase.” 

After  the  assumptions  for  “future  rate  of  increase  in 
consumption  per  capita”  and  the  “future  rate  of  increase 
in  peak  per  capita”  have  been  made,  the  future  consumiv 
tion  and  peak  can  be  entered  for  each  future  year  that 
is  being  considered. 

This  procedure  should  be  carried  through  for  each 
load  center. 

Consumption  per  capita  after  «  years  (C„)  : 

C„  =  Cp  (I  -j-  q)"  kw.-hr.,  where : 

Cp  =  present  comsumption  per  capita  in  kw.-hr. 
q  =  per  cent  increase  per  annum  in  kw.-hr.  ])er  capita 
(in  decimals). 

Using  the  formula  quoted  above  for  population,  the 
total  consumption  in  kilowatt-hours  after  n  years  (L„) 
would  be:  =  Pp  ( 1  +  r)"  X  Cp  ( 1 -|- </)"• 

Similar  formulas  can  be  set  up  for  ^he  peak  in  kw. 
and  the  peak  energy  in  kilowatt-hours. 

For  a  system  containing  two  or  more  load  centers 
which  are  already  interconnected  the  various  load  centers 
should  be  combined  into  one  system  in  the  same  manner 
in  which  districts  were  combined  into  load  centers  in  the 
above  procedure.  Here  transmission  should  be  included 
in  the  same  manner  as  distribution  was  taken  care  of 
above,  and  the  system  peaks  should  be  built  up  from  the 
load-center  load  curves.  Thus  the  total  kilowatt-hours  to 
be  delivered  by  all  power  houses  of  the  system  and  all 
purchase  contracts  can  he  obtained  for  each  future  year, 
as  well  as  the  sy.stem  peak  in  kw.  and  peak  energy  in 
kilowatt-hours  for  each  year. 

For  all  new  plans  that  may  be  proposed  to  take  care 
of  the  additional  load  and  the  additional  peak — whether 
new  generation,  or  new  interconnection,  or  purchase,  or 
two  of  these,  or  all  three  combined,  are  considered — the 
investigation  can  be  so  made  that  it  finally  leads  to  a 
tabulation  for  each  plan  for  each  year  for  the  next  five, 
ten,  fifteen  or  twenty  years,  according  to  the  number  of 
years  that  it  appears  advisable  to  figure  ahead,  as  illus¬ 
trated  on  page  779.  The  degrees  of  reliability  referred 
to  in  that  tabulation  are  defined  as  follows : 

I.  Each  load  center  has  sufficient  local  generating  capacity  for 
all  emergencies  and  also  at  least  one  incoming  circuit  from  an 
outside  source. 

II.  Same  as  “I,”  except  that  in  some  load  centers  an  outside 
source  is  not  available. 

III.  Some  load  centers  have  insufficient  generating  capacity  for 
emergency,  but  incoming  supplies  from  at  least  two  separate 
sources,  each  at  least  a  double  circuit  of  good  construction. 

IV.  Same  as  “III,”  except  single  circuits. 

V.  Same  as  “III,”  e.xcept  only  one  source — double  circuit. 

VI.  Same  as  “V,”  except  single  circuit. 

In  the  case  of  interchange  of  energy  between  two  or 
more  systems  the  energy  received  should  be  recorded  as 
“purchased”  and  the  energy  sent  out  should  be  included 
with  other  energy  sold,  thus  making  it  unnecessary  to 
treat  energy  exchange  separately. 

For  each  contemplated  change  or  addition  the  whole 
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system  should  be  carefully  surveyed  to  ascertain  what,  if 
any,  changes  in  the  existing  equipment  will  have  to  be 
made  to  accommodate  the  new  equipment.  If  a  new  unit 
is  contemplated  in  a  power  house,  it  may  be  found  that 
considerable  changes  in  old  boiler  house  and  piping 
systems  will  have  to  be  made  to  accommodate  the  new 
equipment.  It  may  be  found,  for  instance,  that  the  new 
unit  will  so  raise  the  short-circuit  value  that  a  great  por¬ 
tion  of  the  existing  switching,  not  only  in  this  one  power 
house  but  also  in  other  connected  power  houses  and  sub¬ 
stations  and  even  on  customers’  premises,  will  have  to 
be  thrown  out  and  rejdaced  by  new  equipment.  The 
addition  may  call  for  a  complete  rehabilitation  of  the 
relay  or  regulating  system  or  even  the  communication 
system.  Xew  lines  may  call  for  new  synchronous  con¬ 
denser  installations.  .All  such  matters  should  be  care¬ 
fully  considered  and  their  cost  should  be  included  as 
])art  of  the  e.stimated  total  investment  for  each  year, 
as  well  as  the  cost  per  kilowatt-hour. 

A  separate  map  or  diagram,  or  both,  should  be  made 
up  for  each  plan  while  it  is  being  studied,  showing  the 
changes  and  additions  contemplated  each  year  for  the 
•])articular  plan.  These  plans  or  diagrams  should  be 
included  in  the  report. 

W  hole  plan  can  be  compactly  charted 

It  should  finally  lie  possible  to  reduce  the  whole  investi¬ 
gation  into  two  summary  sheets,  as  follows  (see  page  780)  : 

First  SunDiiary  Sheet. — A  tabulation  of  all  plans  showing  what 
each  plan  contemplates  adding  each  year,  giving  added  generating 
cajiacity  for  each  power  house  for  each  year  of  each  plan,  added 
iransmssion  lines,  added  or  continued  purchase  contract,  etc.  It 
should  also  give  all  abandoned  equipment  and  contracts,  each 
year  of  each  plan. 

.S'econdary  Sutiiinary  Sheet. — In  preparing  the  second  summary 
sheet  all  plans  that  appear  to  have  no  merit  should  be  disregarded 
and  only  those  plans  considered  which  appear  to  have  some  merit. 
I'or  each  of  the  latter  plans  the  second  summary  sheet  should 
give  only  the  following  information  for  each  year  of  each  plan: 

1.  Over-all  cost  per  kw.-hr.  delivered  to  load  centers. 

2.  Xew  capital  investment. 

d.  Over-all  plant  factor  of  all  generating  stations. 

4.  Degree  of  reliability. 

The  degree  of  reliability  is  very  often  left  out  of  con¬ 
sideration  until  the  investigation  is  finished.  It  should 
be  ]H)ssible  at  the  outset  to  establish  in  each  case  a  degree 
of  reliability  which  is  a  minimum  condition,  so  that  any 
l)lan  that  results  in  a  lower  degree  of  reliability  would 
tinder  no  circumstances  be  acceptable.  As  soon  as  any 
scheme  is  proposed  a  rough  maji  and  diagram  can  be 
jtrepared,  which  would  at  once  show  the  degree  of  re¬ 
liability  that  the  particular  scheme  offers. 

The  four  items  listed  as  making  up  the  second  sum¬ 
mary  sheet  wotild  seem  to  be  all  that  an  executive  might 
reqtiire.  Acctimulated  fixed  charges  are  important,  but 
there  are  differences  of  opinion  as  to  the  methods  of 
computing  fixed  charges  or  of  separating  them  from 
operating  charges.  Rut  the  cost  per  kilowatt-hour  de¬ 
livered  to  load  center  includes  all  charges,  and  it  makes 
very  little  difference  whether  a  sub-item  is  a  fixed  charge 
or  an  operating  charge. 

.Accumulated  investments,  when  given  as  arithmetical 
additions,  are  important,  but  the  executive  must  know 
first  of  all  how  much  capital  wdll  have  to  be  invested  each 
year.  There  may  be  times  when  it  is  necessary  to  stand 
for  a  higher  co.st  per  kilowatt-hour  to  make  large  new 
investment  unnecessary.  On  the  other  hand,  there  may 
be  occasions  when  large  investments  should  be  made 


promptly  and  lesser  investments  deferred.  The  decisions 
can  be  made  only  by  executives,  and  it  is  therefore  im¬ 
portant  that  the  required  investment  for  each  year  of 
each  scheme  be  given  in  the  summary. 

The  over-all  annual  plant  factor  is  also  important, 
because  it  show's  at  a  glance  to  what  extent  the  old  and 
new  equipment  is  expected  to  be  utilized.  If  the  plant 
factor  is  too  low,  it  may  be  necessary  to  explain  w’hy  it 
cannot  be  raised  to  such  an  extent  as  to  make  it  possible 
to  reduce  the  amount  of  contemplated  additions.  If  it  is 
too  high,  a  careful  check  will  be  reejuired  to  make  sure 
that  the  high  plant  factor  will  not  result  in  serious  in¬ 
convenience.  A  glance  at  the  degree  of  reliability  on  the 
same  sheet  should  give  an  immediate  answer  to  this 
question.  The  degree  of  reliability  is  important  for  an¬ 
other  reason :  the  summary  sheet  will  show'  at  once  at 
what  cost  a  higher  degree  of  reliability  can  be  had,  as 
regards  both  over-all  cost  jier  kilowatt-hour  at  load 
center  and  capital  investment. 

T 

Floodlishting  Industrial  Hazards 
to  Airplanes 


A  1 50,0(X)-gal.  w'ater  tank  mounted  192  ft.  above  the 
ground  and  a  boiler  plant  chimney  llX)  ft.  high  above 
the  roof  at  the  ]ilants  of  the  Pratt  &  Whitney  Aircraft 
and  Chance-\'ought  corporations.  East  Hartford,  Conn., 
are  floodlighted  by  seven  1,500-watt  Crouse-Hinds  units 
to  reduce  the  hazard  these  structures  offer  to  aviators. 
I'he  tank  lighting  is  accomplished  by  three  units,  two  of 
which  are  mounted  on  the  roof  of  the  administration 
building,  at  the  left,  and  one  on  the  boiler  house  roof  at 
the  right,  the  distance  from  the  tank  being  about  165  ft 
The  stack  is  lighted  hy  four  units,  tw'O  of  which  are 
located  on  the  ground  and  two  on  the  boiler  house  roof, 
the  spacing  between  units  being  100  ft. 
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Some  Flue-Gas  ^X/ashers 


Used  Abroad 


By  JOHN  B.  C.  KERSHAW 

Coizvyn  Bay,  N.  Wales,  England 


It  is  recognized  that  readers  interested  in 


European  engineers  like  those  in  America  are 
devoting  considerable  time  and  money  to  investi¬ 
gating  methods  of  reducing  air  pollution  where 
dust  firing  of  boilers  is  used.  Quite  a  variety  of  methods 
are  being  tried,  but  the  engineers  are  very  chary  about 
giving  publicity  to  their  fixed  and  operating  costs.  One 
can  only  assume  that  these  costs  are  high  and  will  still 
have  to  be  reduced  before  any  of  these  methods  of  clean¬ 
ing  and  washing  gases  come  into  general  use.  Some  of 
the  arrangements  are  comparatively  simple  and  require 
very  little  water,  but  they  will  have  to  be  standardized  so 
they  can  be  applied  to  various  furnaces  before  they  can 
be  put  on  the  market  at  a  reasonable  cost.  The  writer 
believes  that,  for  conditions  on  this  side  of  the  water, 
the  combined  capital  and  operating  costs  will  have  to 


removing  suspended  matter  and  corrosive 
gases  from  flue  gas  would  like  to  have  in¬ 
vestment  charges,  operating  and  main¬ 
tenance  costs  and  tests  proving  effectiveness 
presented.  But  attempts  to  corra  I  the  com¬ 
plete  story  of  experience  with  flue-gas 
washers  abroad  are  not  very  successful. 
Nevertheless,  these  illustrated  comments  by 
a  British  engineer  who  has  been  studying 
the  situation  abroad  may  be  considered 
another  installment  in  a  progressive  report. 


he  reduced  to  24  cents  per  ton  of  coal  consumed  before  a 
reasonable  cost  is  obtained.  Possibly  we  may  have 
installations  in  another  year  or  two  which  will  better  this 
figure. 

One  type  of  installation  known  as  the  Pfleiderer  gas 
washer  consists  of  a  combination  cyclone  separator  and 
gas  washer  (Fig.  1 )  the  entire  interior  as  well  as  the 
baffle  walls  of  which  are  sprayed  by  2-mm.  nozzles 
placed  80  mm.  apart  in  ])ipes  over  each  jiassageway.  In 
the  original  design  the  walls  and  plates  were  protected 
from  the  acid  wash  water  by  a  lead  lining,  but  later  units 
were  lined  with  hard  rubber  which  is  also  acid-resisting 
and  withstands  abrasive  action  better.  The  mixture  of 
water  and  suspended  matter  which  collects  in  the  funnel- 
shaped  bottom  is  discharged  into  a  large  separating  tank, 
where  80  per  cent  of  the  suspended  matter  settles  before 
the  water  is  discharged  or  recirculated. 

The  installation  shown  is  used  in  the  Hadische  Anilin 


&  Soda  Fabrik,  Oppau,  Germany,  in  the  uptake  from  a 
powdered-fuel-fired  boiler  having  21,500  sq.ft,  of  heating 
surface  and  producing  180,000  lb.  of  steam  per  hour  at 
630  lb.  pressure. 

A  film-type  dust  eliminator  known  as  the  Modave 
washer  is  used  at  the  Billingham,  England,  works  of  the 
Imperial  Chemical  Company,  where  twenty  units  are  in¬ 
stalled.  A  large  number  are  used  in  power  plants  in 
Belgium,  France  and  Italy. 

This  type  of  washer  (Fig.  2)  consists  of  a  series  of 
vertical  staggered  rectangular  tubes  placed  at  right  angles 
to  the  flue  gas  discharge.  Water  contained  in  a  tank 
above  the  tubes  flows  into  them,  discharging  over  their 
upper  edge  so  that  their  exterior  is  kept  moist.  Ninety 
per  cent  of  the  dust  and  30  per  cent  of  the  sulphuric 
acid  are  said  to  be  removed  by  this  washer. 

The  water  consumption  of  the  standard  size  is  3  to  4 
gal.  per  thousand  cubic  feet  of  gas,  and  if  the  wash  water 


can  be  recirculated  only  one-third  of  the  above  quantity 
of  water  is  required.  The  temperature  drop  of  the  gases 


is  approximately  125  deg.  F. 
When  SO  or  SO2  is  present  in 
the  gases  arrangements  must 
be  made  for  neutralizing  the 
wash  water  before  recirculat¬ 
ing  it.  Efficiency  tests  with 
the  Modave  washer  made  at 
the  electric  power  station  at 
Auvelais,  in  Belgium,  showed 
a  dust  recovery  between  92  and 
97  per  cent  and  an  absorption 
of  sulphur  acids  equivalent  to 
70  per  cent  of  the  total  present 
in  the  gas.  Tests  made  by 
Rammler  on  an  installation  of 
the  washer  at  the  electric  power 
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Fig.  2 — Water-film  flue-gas  washer 

(Modave  system) 


Fig.  4 — Gas  impinges  on  moistened  surface 
of  rotating  squirrel  cage 


^.OH  tank,  pjg  3 — Qil-film  on  vertical 

Tubes  covered  collects  suspended 

with  oil  film'i  matter 

(Pontaine  de  Bu.ssy  system) 


Fig.  5  —  Multiple  tuyeres 
discharge  near  water  surface 

(Havoaux  system) 
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station  at  Issy-lcs  Moulineaux.  near  Paris,  showed  that  60 
per  cent  of  the  ash  ])resent  in  the  fuel  burned  was  also 
present  in  the  gases  passing  to  the  chimney,  and  that  the 
Modave  washer  enabled  90  per  cent  of  this  ash  to  be 
caught  before  the  gases  were  discharged  from  the  stack. 
Table  II  gives  the  working  figures  for  the  Billingham 


ind  the  corrosion  due  to  the  acid  nature  of 
die  wash  water  flowing  from  the  apparatus. 
Choking  has  been  overcome  by  the  elimina¬ 
tion  of  all  erratic  sprays  or  drops  of  water. 
Erosion  has  been  overcome  by  employing  low 
velocities  and  corrosion  has  been  overcome 
by  using  large  quantities  of  the  River  Tees 
water,  which  is  slightly  alkaline.  Large  quan¬ 
tities  of  this  water  are  required — as  much  as  three  to 
four  times  the  quantity  of  steam  generated — but  this  is 
taken  from  the  discharge  side  of  the  turbine  condensers 
and  therefore  the  cost  of  water  for  washing  was  not  high. 
In  the  conditions  obtaining  at  Billingham  it  has  been 
])roved  that  the  falling  film  method  of  gas  washing  is 


boilers  and  washers.  The  steam-generating  plant  at  this 
works  is  one  of  the  largest  in  the  United  Kingdom,  for  it 
provides  steam  both  for  power  generation  and  heating 
purpo.ses. 

I'he  dry  .system  of  se])arating  the  dust  by  cyclonic 
means  was  not  ado])ted  because  the  power  requirements 
of  this  system  are  high,  and  also  because  the  fine  dust 
still  remains  suspended  in  the  exit  gas.  The  electro¬ 
static  system  of  precipitation  was  likewise  put  on  one 
side,  because  it  required  the  flue  gas  velocity  to  be  re¬ 
duced  to  3  ft.  per  second  and  the  space  required  for 
installing  it  at  Billingham  would  have  been  prohibitive. 
The  spray  systems  of  washing  were  discarded,  since  they 
entail  a  tendency  toward  choking  of  the  ducts  and 
chimney  stacks  and  necessitate  units  being  withdrawn 
temporarily  from  service. 

By  elimination,  therefore,  the  film  method  of  washing 
the  gases  was  the  only  one  left,  and  this  was  the  system 
which  has  been  installed.  The  three  difficulties  met  with 


cheaper  to  install  and  operate  than  either  the  dry  cyclone 
system  or  the  electrostatic  method  and  the  actual  effi¬ 
ciency  of  dust  removal  attained  is  90  per  cent  and  in 
some  cases  is  above  this  figure. 

Except  that  an  oil  film  is  used  in  place  of  a  water 
film,  the  Pontaine  de  Bussy  system  (Fig.  3)  is  quite 
similar  in  principle  to  the  Modave  washer.  A  series  of 
vertical  tubes  the  exterior  of  which  is  kept  covered  by 
oil  from  an  overhead  tank  is  exposed  to  the  passage  of 
the  flue  gages  and  the  combined  oil  and  sus]iended  matter 
is  collected  in  a  receptacle  below.  It  is  claimed  that  the 
system  will  remove  finer  particles  of  dust  than  the  water 
film  and  that  it  can  be  subjected  to  a  gas  temperature 
of  350  deg.  C.  without  any  appreciable  loss  by  evapora¬ 
tion. 

The  power  station  at  Lourches,  which  supplies  the 
Valenciennes-Anzin  district,  uses  a  Gires  squirrel-cage 
w'asher  (Fig.  4),  designed  by  the  chief  engineer  of  the 
plant.  A  horizontal  squirrel  cage  made  up  of  rods  of 


in  appl\  ing  it  were  the  choking  of  the  ducts,  the  erosion  iron  rotates  slowly,  partly  submerged  in  a  tank  of  water 
caused  by  the  sand-blasting  action  of  the  dust  particles  so  that  the  flue  gases  always  come  in  contact  with  moist- 
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Table  I — Results  of  Two  Tests  with  Pjieiderer 
Gas  Washer 

Conducted  at  Oppau,  Uermany,  and  lasted  two  hours 


before  the  water  has  to  be  removed  for  treatment.  Very 
little  moisture  is  carried  away  even  when  the  tuyeres  are 
brought  close  to  the  water  surface.  It  is  necessary  to 


maintain  a  constant  level  of  water  in  the  tank  and  the 
sludge  must  l)e  removed  at  intervals  from  the  drain. 


Speed  of 

Waste  \v.  \’olunie  of 
Oases  Waste  Gases 

in  Ft.  per  in  Cu.  Ft.  per  Hour 
Second  Before  .\fter 
66.9  6,742..^00  4,906,700 

66.9  6,742,300  5,012,600 


Temperature  Recovered 

of  Waste  Wash  .■Vsh  and 

Oases,  Water  Orit  in  Efficiency 

Deg.  C  in  Oal.  Lb.  per  Per 

Before  .■Vfter  per  Hour  Hour  Cent 

160  42  15,356  4,000  91.9 

160  49  15,290  3,571  90.1 


Table  II — Results  of  Tests  with  Modave  Washer 

Conducted  at  BillinKham  Works  of  Imperial  Chemical  Industries,  while  uperatinf; 
five  boilers  with  10,020  sq.ft,  of  heatini;  surface  outside  the  2,380  sq.ft,  in  the 
water  screens  and  walls,  and  generating  1,075,000  lb.  of  steam  per  hour  at  715 
lb.  pressure.  Twelve  hundred  and  eighty  tons  of  coal  were  burned  per  day. 


Five  minutes’  adjustment  of  terminals  on  a  carriage 
with  removable  plug  contacts  suffices  to  change  generator 
connections  on  the  floating  steam  power  plant  Jacona  of 
the  New  England  Public  Service  Company  from  delta 
to  Y,  or  vice  versa.  Two  10,C)00-kw.  turbo-alternators 
installed  on  this  vessel  can  thus  l)e  “plugged  into’’  shore 
connections  at  either  6.6  kv.  or  1 1  kv.  to  supplement  local 
generating  facilities  in  times  of  low  water  in  hydro¬ 
electric  plants  or  other  operating  situations  requiring 
reinforcement  of  power  supply.  Each  generator  is  con¬ 
nected  to  a  plug  carriage  in  the  switchboard  room  of  the 
vessel  adjacent  to  a  set  of  Allis-Chalmers  Reyrolle 
switches  controlling  the  output  of  the  units.  The  use  of 
this  type  of  switch  saved  from  40  to  50  per  cent  of  the 
space  required  by  isolated  cell  construction  for  the  neces¬ 
sary  circuit  breakers  and  enabled  full  advantage  to  be 
taken  of  the  limited  headroom  on  the  ship. 

In  changing  from  delta  to  Y  it  is  only  necessary  to 
shift  the  three  removable  plugs  on  the  carriage  from  one 
set  of  receptacles  to  another,  thus  grounding  the  terminals 
of  the  generator  stator  windings.  Returning  the  plugs  to 
the  original  set  of  receptacles  breaks  the  ground  con¬ 
nections  and  re-establishes  the  delta.  The  Allis-Chalmers 
company  designed  the  plug  carriages,  which  are  electri¬ 
cally  interlocked  to  prevent  premature  oi)ening  or  closing. 


Water 

Consumption 
(Gal.  per  Efficiency 

Hour)  (Per  Cent) 
325,000  90 


Gas  Washers  Gas  Velocity 

Number  Cu.  Ft.  Ft.  per 

Installed  Working  per  Hour  Second 

20  10  5,130,000  8~I0 


ened  surfaces  that  remove  suspended  matter  and  dissolv¬ 
able  gases.  The  water  level  is  kept  constant  and  the 
sludge  drained  off  the  bottom  of  the  tank.  The  efficiency 
of  the  washer  can  be  increased  by  using  a  fan  to  deflect 
the  gases  upon  the  surface  of  the  \vater.  The  coarser 
jiarticles  of  dust  are  removed  before  the  gases  come  in 
contact  with  the  moist  bars  of  the  squirrel  cage.  Corro¬ 
sion  has  been  overcome  by  covering  the  bars  and  ends 
of  the  cage  with  sheet  lead  or  by  using  twisted  strands 
of  asbestos  in  place  of  the  metal  rods.  These  strands 
retain  the  dust  particles  better  than  the  metal  bars,  but 
ought  to  be  coated  with  asphalt  or  tar  before  use. 

Also  in  use  in  the  Lourches  station  is  a  Haveaux  type 
of  washer  (Fig.  5).  In  this  washer  the  flue  gases  are 
divided  among  many  tuyeres  that  discharge  close  to  the 
surface  of  the  water  where  the  particles  are  caught 
before  they  turn  through  360  deg.  and  escape  through 
the  passages  between  tuyeres  to  the  stack.  The  uptake 
from  this  washer  has  about  double  the  area  of  the 
tuyeres,  so  the  gases  e.xpand  considerably  before  they 
leave  the  washer,  thereby  reducing  their  velocity  and 
aiding  in  the  separation  of  solid  particles.  A  fairly 
concentrated  solution  of  sulphuric  acid  can  be  obtained 


Wiring  scheme  of 
plug  carriage 

Solid-drawn  plugs  show 
set-up  for  delta  connec- 
ti»)n,  dash-lined  plugs  for 
Y  arrangement. 


eear  a/ivieTing 
box 


Reyrolle  switchgear  with  plug  carriages  at  each  end 
for  rapid  shifting  of  generator  connections 


jsotetfing 


\  I  I 

I  I  I  Iso/arfing^ 

.  J  '  \s(ifspi>n«ts ' 
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Factors  Affectins 
Steel  Weldability* 


By  W.  E.  STINE 

Research  Etigincer 

Lincoln  Electric  Company,  Cla'cland,  Ohio 


IX  THE  endeavor  to  eliminate  unsatisfactory  electric 
welds  of  steel  which  have  arisen  from  time  to  time 
desi)ite  the  use  of  first-class  technique  in  the  han¬ 
dling  of  equii)ment  and  the  ai)plication  of  proper  cur¬ 
rents.  the  research  department  of  the  Lincoln  Electric 
Com])any  investigated  the  effect  of  the  chemical  con¬ 
stituents  of  steel  uj)on  welding  results  and  porosity  in 
])articular.  Carbon  arc  welding  with  a  shielded  arc 
offered  the  best  means  of  studying  the  problem.  The 
investigation  was  largely  confined  to  determining  the 
causes  of  slag  holes  and  gas  holes,  since  the  causes  of 
cracks  are  reasonably  well  understood.  The  study 
showed  (  1 )  that  non-metallic  inclusions  such  as  alumi¬ 
num  oxides  having  their  melting  points  between  the 
melting  point  and  the  boiling  ])oint  of  steel  will  cause 
slag  holes  or  ])its  in  the  weld  metal  of  electric-arc- 
welded  steel,  unless  fluxed  with  some  other  material 
which  lowers  their  freezing  ])oint  below  that  of  the 
steel,  and  (2)  that  aluminum,  silicon,  manganese  or  any 
other  deoxidizers  having  gas  solvent  properties  which 
are  present  in  excess  of  the  quantity  necessary  for  chem¬ 
ical  etjuilihrium  with  the  oxygen  present  in  the  steel  at 
a  temperature  slightly  above  the  temperature  of  solid¬ 
ification  may  cause  the  formation  of  gas  holes  in  the 
weld  metal.  Gas  holes  are  not  formed  in  any  consid¬ 
erable  number  where  the  arc  is  formed  in  an  oxidizing 
atmosj)here.  The  weld  metal  in  such  cases  is  over¬ 
oxidized,  has  very  little  ductility  and  will  not  be  a  high- 
(piality  weld.  High-(iuality  arc  welds  can  l)e  made  only 
with  a  shielded  arc,  as  by  burning  an  impregnated  fibrous 
autogenizer  fed  through  the  arc  at  a  constant  rate. 

Standard  samples  of  i^orous  welds  were  chosen  for 
comj)arison.  Steel  manufacturers  co-operated  in  furnish¬ 
ing  different  samples  for  testing.  The  first  series  of 
samj)les  was  made  by  taking  very  low-carbon,  low- 
manganese  steel  and  melting  it  in  an  electric  furnace. 

*Erom  a  paper  presentej  at  the  fall  meeting  of  the  American 
IVeldiny  Society  at  Poston,  Mass. 


Fig.  1 — Welds  with  different  degrees  of  porosity 

Standard  samples  of  porous  welds,  ranging  from  0,  free 
from  porosity  visible  to  tlie  naked  eye,  to  .'1,  a  heavily 
porous  weld. 


adding  various  desired  amounts  of  carbon  and  man¬ 
ganese.  This  steel  was  then  rolled  into  plates  and 
welded.  All  samples  in  this  group  jiroved  to  be  poor 
welding  quality.  Subsequent  tests  anti  analysis  indicated 
that  the  steel  used  as  a  basis  for  this  series  of  samjiles 
had  been  deoxidized  with  an  excess  amount  of  aluminum 
and  that  the  aluminum  was  the  princi])al  controlling 
factor. 

It  was  found  that  steel  which  formed  slag  holes  in 
the  weld,  as  shown  in  Fig.  2.  invariably  had  been 
aluminum-killed  and  contained  an  appreciable  amount 
of  AloCkj.  This  characteristic  was  checked  by  covering 
a  piece  of  good  welding  steel  with  a  thin  layer  of  AFOit 
before  welding  it.  The  result  was  very  similar  to  that 
shown  in  Fig.  2.  In  order  to  determine  whether  this 
characteristic  is  a  matter  of  melting  temperature  of  the 
inclusions,  a  similar  test  was  made  with  chnmiite.  which 
has  about  the  same  melting  temperature  (2.050  deg.  C.) 
as  AloOa.  7'he  result  was  almost  identical. 


Analyses  of  Typical  Test  Welds 


Sample  No . 

101 

1020 

1021 

1015 

1016 

1045 

1050 

Steel  maker . 

A 

B 

B 

C 

C 

B 

B 

Furnace . 

O.H. 

t).H. 

O.H. 

O.H. 

O.H. 

O.H. 

O.H. 

Hecarbonized . 

Yes 

A'es 

A'es 

No 

No 

Yes 

Yes 

Deoxidizer  furnace . 

Spg.* 

Spg.* 

Deoxidizer  ladle . 

•Mn 

Mn 

Mn.Si 

Mn 

•Mn 

Mn 

Mn.Si 

Deoxidizer  mold . 

No 

No 

Ai 

Al 

No 

No 

Aluminum  oz./ton . 

0 

0 

1.5 

0 

0 

Analysis  C . 

0.20 

0.  19 

0.21 

0.  14 

0.  14 

0.48 

0  51 

.\nalysis  Mn . 

0  44 

0.60 

0.52 

0.75 

0.75 

0  74 

0.59 

Analysis  S . 

0.029 

0.027 

0  034 

0.  Ill 

0.  1 1  1 

C  035 

•Analysis  P . 

0.016 

0.018 

0.020 

0.016 

0  016 

0  025 

•Analysis  Si . 

0.02 

0.02 

0.07 

0.012 

0.012 

0.20 

0.08 

•Analysis  Cu . 

0.03 

Analysis  A1 . 

0.005 

0.116 

0.014 

Analysis  Ni . 

0.02 

Size,  thickness . 

i 

Welding  amp . 

300 

300 

300 

300 

5oo 

300 

300 

Welding  volts . 

38 

38 

38 

38 

38 

38 

38 

Welding  speed,  in.  min.. 

15 

15 

15 

15 

15 

15 

15 

Porosity . 

0 

1-2 

3 

4-5 

1-2 

5 

1 

Appearance . 

t!o<xl 

dots! 

Good 

Poor 

Good 

Poor 

Ci'rxI 

♦Spiejreleisen. 
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It  is  somewhat  apparent  that  the  behavior  o£  the  metal 
when  being  melted  under  the  electric  arc  during  the  arc¬ 
welding  process  is  different  from  its  behavior  when  it 
is  melted  in  the  furnace  preparatory  to  being  made  into 
castings.  It  is  believed  that  this  difference  is  because  of 
the  higher  temperature  and  relatively  greater  area  ex¬ 
posed  during  arc  welding. 

It  is  evident  that  these  slag  holes  or  depressions  are 
caused  by  non-metallic  inclusions  in  the  steel  which  re¬ 
mained  as  finely  divided  solid  inclusions  during  the 
steel-making  process,  but  during  the  arc-welding  process 
melted  and  coalesced  to  form  large  globules  that  solid¬ 
ified  ahead  of  the  steel  and  formed  holes  or  pits  in  the 
weld  metal.  These  holes  can  be  eliminated  by  using  a 
slag- forming  flux  of  low  melting  temperature  which  will 
combine  with  slag  of  the  steel,  forming  a  new  slag  hav¬ 
ing  its  melting  temperature  below  that  of  the  steel. 

Steel  may  hold  certain  gases  such  as  hydrogen  and 
nitrogen  in  solution  at  room  temjxirature.  Carbon 
monoxide  and  carbon  dioxide  may  be  produced  in  steel 
at  elevated  temperatures  as  a  result  of  chemical  reaction 
between  the  carbon  of  the  steel  and  oxygen  in  the  form 
of  oxides  contained  in  the  steel.  Gases  also  may  be 


Fig.  2 — Slag  holes  due  to  high  aluminum  oxide  content 

Weld  ill  steel  of  analysis:  C,  0.118  iier  eent ;  Si,  0.024  per 
I'ent  ;  Mn,  0.47  per  eent  ;  .•V1:;0;,  0.03  cent. 


Fig.  3 — Poor  weld  due  to  high  aluminum  content 

steel  weld,  analysis:  C,  0.118  per  cent;  Si,  0.02  per  cent; 
S,  0.112  per  cent;  P,  0.01  per  cent;  Mn,  0.68  per  cent; 
Al,  0.116  per  cent. 


Fig.  4 — Poor  weld  due  to  high  silicon  content 

steel  W'eld,  analysis:  P,  (t.32  per  cent;  Si,  0..31  per  cent; 
S,  0.026  per  cent;  P,  0.021  per  cent;  Mn,  0.73  |Jt;r  cent. 


Fig.  5 — Effects  of  flux  and  gas  absorption 

steel  weld,  analysis:  C,  0.09  per  cent;  P,  0.016  per  cent; 
S,  0.03  per  cent;  Mn,  0.41  per  cent.  A  slag-forming  flux 
was  used  on  half  the  plate,  the  other  half  showing  holes 
produced  by  ga.ses  absorbed  during  welding. 


Fig.  6 — Example  of  good  welding  steel 

Analysis,  C,  0.20  per  cent;  Si,  0.021  per  cent;  sulphur, 
0.029  per  cent;  P,  0.016  per  cent;  Mn,  0.44  per  cent. 


absorbed  from  the  surrounding  atmosphere  by  the 
molten  metal  while  it  is  being  welded. 

It  is  well  established  that  the  capacity  of  liquid  steel 
for  holding  gases  in  solution  is  much  greater  than  that 
of  solid  steel.  The  gases  held  in  solution  by  the  solid 
steel  will  not  cause  the  formation  of  gas  holes  when 
being  welded,  if  one  can  prevent  the  further  absorption 
of  gases  by  the  liquid  steel  and  the  formation  of  gases 
by  chemical  reaction  without  decreasing  the  capacity  of 
the  steel  to  hold  gases  in  solution. 

It  has  been  fairly  well  established  that  the  capacity 
of  steel  for  holding  gases  in  solution  varies  directly  with 
temperature  and  the  content  of  aluminum,  silicon  and 
manganese  and  inversely  with  the  carbon  content. 

If  the  capacity  of  the  steel  for  holding  gases  in  solu¬ 
tion  is  to  be  maintained  at  ingot  mold  value,  the  alumi¬ 
num.  silicon  or  manganese  must  not  he  oxidized  out  dur¬ 
ing  welding  to  any  appreciable  extent.  To  prevent  the 
rapid  absorption  of  gases  at  the  high  welding  tempera¬ 
tures.  the  content  of  aluminum,  silicon  and  manganese 
should  he  as  low  as  jiracticable. 

The  oxidation  of  carbon  during  welding  is  permissible, 
but  this  reaction  should  cease  before  solidification  of  the 
weld  metal  begins.  Chemical  equilibrium  should  be 
reached  l)etween  the  carbon  and  the  oxygen  in  the  steel 
at  a  temperature  slightly  above  the  temperature  of  so¬ 
lidification,  and  at  least  one  deoxidizing  element  (alu¬ 
minum,  silicon  or  manganese)  should  be  present  in  an 
amount  which  will  also  he  in  approximate  chemical 
equilibrium  with  the  oxygen  present  in  the  steel  at  a 
temperature  slightly  above  the  temperature  of  solid¬ 
ification. 

Under  this  ideal  condition  a  steel  of  given  carbon 
content  will  have  a  iiiinimum  capacity  for  absorbing 
gases  at  the  high  welding  temperateure.  Its  ca])acity  will 
increase  as  the  carbon  is  oxidized  out.  The  formation 
of  carbon  monoxide  will  cease  before  the  metal  solidifies 


Orfohrr  SI .  1031  —  ELECTRICAL  WORLD 


787 


and  there  will  be  a  minimum  change  in  the  amount  of 
gas  solvent  elements  such  as  manganese,  silicon  or 
aluminum.  Such  a  steel  should  therefore  have  the  best 
arc-welding  characteristics. 

I'he  results  of  the  tests  seem  to  verify  the  theory  set 
forth  above.  An  excess  of  aluminum,  silicon  or  man¬ 
ganese  is  capable  of  causing  gas  holes  in  the  weld  metal, 
the  effect  of  manganese  being  least  pronounced.  It  was 
also  found  that  the  weld  metal  in  dead  soft  steel  may 
be  porous,  owing  to  gas  holes,  unless  a  slag-forming  flux 
is  used  to  cover  the  weld  metal  while  it  is  molten. 

Fig.  5  shows  such  a  weld,  one-half  of  which  was 
made  without  the  use  of  a  slag-forming  flux.  As  pre¬ 
viously  ])ointed  out,  a  very  low-carbon  steel  has  a  high 
capacity  for  gases  at  high  temperature,  and  since  there 
is  no  appreciable  carbon  in  the  steel  to  be  oxidized,  the 
cai)acity  of  the  steel  to  hold  gases  in  solution  does  not 
increase  during  welding.  Consequently  the  steel  absorbs 
gases  in  excess  of  the  saturation  of  the  solid  steel  and 
some  gases  are  given  oflP  during  solidification,  forming 
gas  holes.  The  formation  of  these  holes  can  be  pre¬ 
vented  by  the  use  of  the  proper  fluxing  material. 

It  is  evident  that  the  proper  control  of  aluminum 
in  steel  plates,  sheets,  filler  rods  or  electrodes  for  weld¬ 
ing  should  be  left  to  the  steel  maker.  The  inaccuracy 
of  an  analytical  determination  of  aluminum  makes  it 
impracticable  to  include  limits  .for  aluminum  in  steel 
specifications.  However,  the  deleterious  effect  of  a 
slight  e.xcess  of  aluminum  is  so  great  that  it  must  be 
carefully  controlled  in  the  manufacture  of  steel  for  elec¬ 
tric  arc  welding.  Permissible  tolerances  have  not  been 
accurately  determined,  but  the  data  indicate  that  the 
following  ap])roximate  tolerances  may  be  used :  Man¬ 
ganese,  ])lus  or  minus  0.10  per  cent;  silicon,  plus  or 
minus  0.015  ])er  cent;  aluminum.  ])lus  or  minus  O.Oi 
per  cent. 

In  most  cases  satisfactory  welds  can  be  obtained  in 
welding  steel  jilates  which  are  not  in  themselves  of  good 
welding-(piality  steel  by  the  use  of  the  ])roper  fluxing 
material,  filling  or  electrode  material.  The  best  results 
can  only  be  obtained,  however,  when  the  steel  to  be 
welded  is  of  good  electric  arc-welding  quality. 

Other  things  being  equal,  the  tendency  for  gas  holes 
to  form  increases  with  the  speed  of  welding.  As  arc¬ 
welding  s|)eeds  are  being  stepped  up  the  importance  of 
the  jiroper  (juality  of  arc  welding  steel  for  ])lates.  filler 
rods  and  electrode  material  becomes  increasingly  im¬ 
portant. 

▼ 


Forsetfulness  Need  Not 
Impair  Plant  Safety 

Buildings  are  widely  scattered  and  cover  large  areas 
at  the  Paterson  (X.  J.)  plant  of  the  Textile  Dyeing 
&  Printing  Company  of  America.  The  finished  material 
and  that  in  i)rocess  are  of  unusual  value.  To  guard 
against  the  perils  that  go  with  darkness  and  lack  of  pro¬ 
tection  the  management  of  this  plant  decided  to  insure 
the  turning  on  and  ofT  of  night  lights  and  yard  lights  at 
a  definite  hour,  free  from  failures  due  to  human 
fallibility. 

The  arrangement  devised  consists  of  an  astronomical 


time  switch.  Its  action  is  definitely  predeterminable  for 
long  intervals,  and  it  acts  upon  a  master  circuit  on  the 
main  substation  switchboard  to  control  through  relays 
the  operation  of  local  circuits  for  plant  and  yard  lights 
at  various  control  |X)ints. 

T 

Bright,  Cold-Cathode  Lamp 
for  110- Volt  Service 

In  Germany  and  England  a  new  type  of  electric  lamp 
has  made  its  appearance  which,  according  to  Electronics, 
is  believed  to  mark  an  important  development  in  the  art 
of  illumination.  It  is  a  cold-cathode  gaseous  lamp  which 
combines  the  advantages  of  the  mercury-vapor  lamp  and 
of  the  neon  tube  and  which  can  be  connected  directly 
with  any  110-volt  socket.  The  inventors.  Dr.  H.  J. 
Spanner,  Edmund  Germer  and  U.  W.  During,  arrived 


Two  forms  of  gaseous  discharge  lamp 
for  standard  socket  use 


in  this  country  recently  to  demonstrate  their  new  lanq). 
which  is  already  being  introduced  into  Europe  by  the 
r^hilips  and  Osram  companies,  which  have  i)urchased 
the  rights  there. 

“What  is  wanted  in  the  illuminant  of  the  future,” 
Dr.  Spanner  is  quoted  as  saying,  “is  a  lamp  which  will 
have  all  the  advantages  of  mercury  and  neon  lamps, 
which  can  be  made  to  glow  with  any  color,  even  if  the 
desired  color  is  an  approximation  of  daylight,  and  which 
can  be  screwed  directly  into  any  socket.” 

The  Spanner-Gerner-Doring  lamp,  it  is  said,  can  he 
made  not  only  in  the  usual  long  tube  or  in  tbe  intricate 
designs  required  to  reproduce  tbe  effect  of  luminous 
handwriting,  but  also  in  the  form  of  tubes  curved  back- 
on  themselves  to  produce  a  “bulb”  which  can  be  screwed 
into  any  household  socket — something  not  possible  be¬ 
fore,  Moreover,  mercury  can  be  mixed  with  any  desired 
element  to  produce  light  of  almost  any  color.  Thus  a 
mixture  of  the  vapors  of  mercury,  zinc  and  sodium  gives 
a  light  much  like  daylight.  Cadmium  gives  a  bluish  light 
tinged  with  a  little  red.  Such  mixing  of  elements  is  not 
broadly  new,  but  the  flexibility  is  enormously  increased, 
with  no  marked  loss  in  efficiency. 

The  new  lamps  are  declared  to  be  three  to  five  times 
more  efficient  than  the  best  filament-type  incandescent 
electric  lam])s,  w'hich  means  that  for  the  same  amount  of 
current  three  to  five  times  as  much  light  is  obtained. 
They  operate  on  110  volts,  a.c,  or  d.c. 
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Adequacy  of  house  wiring  is  something  every  one  in  the 
electrical  industry  has  recognized  is  essential  if  the  domestic 
market  is  to  be  developed  to  the  extent  which  many  believe  it 
can  be.  But  few  specific  suggestions  have  been  given  heretofore 
on  what  constitutes  adequacy.  Each  person  has  been  left  to 
interpret  the  term  as  it  impresses  him  personally. 

Now  that  the  Association  of  Electragists,  International,  has 
presented  what  it  considers  adequacy  to  mean,  the  industry  has 
something  to  hew  to.  Whether  the  electragist’s  conception  is 
correct  or  not  does  not  matter  so  m  uch.  Th  eir  recommendations 
open  up  a  greatly  increased  field  of  activity  for  electragists  and 
manufacturers.  If  applied,  they  will  greatly  facilitate  the  sale  of 
all  domestic  appliances.  And  utilities  will  be  relieved  of  the 
major  bottle  neck  to  increased  domestic  usage  of  service. 

The  major  characteristic  of  the  recommendations  is  that  each  one 
has  some  definite  benefit  to  the  user  to  justify  its  application  — 
convenience  of  use,  convenience  of  control  or  convenience  in 
extending  utilization  of  electric  service. 

Essentials  or  Adequate 


Believing  that  a  real  need  exists  amoiifr  elec¬ 
trical  contractors,  architects,  engineers  and  build¬ 
ing  owners  for  an  authoritative  guide  to  best 
l)ractice  in  wiring  installations,  the  Association  of  Elec¬ 
tragists,  International,  in  1926  appointed  a  special  com¬ 
mittee  to  undertake  the  jireparation  of  such  a  guide,  to 
he  known  as  the  Electragist  Standards  for  Whring 
Installations, 

In  determining  what  constitutes  best  practice,  the  con¬ 
siderations  involved  are  those  of  safety  to  life  and  prop¬ 
erty.  permanency,  adequacy,  efficiency  and  economy  of 
operation,  with  proper  regard  for  cost.  Safety  to  life 
and  property  must  always  Ik*  assured.  The  degree  of 
ix*rmanency  and  adequacy  and  the  cost  of  the  installation 
must  in  every  case  be  commensurate  with  the  character 
of  the  building  structure,  the  character  of  the  occupancy 
of  the  building  and  the  character  of  the  service  to  be 
provided  by  the  wiring  installation. 

“Lest  practice”  must  not  be  assumed  to  mean  the  most 
costly  wiring  installation  in  every  case;  the  end  to  ))e 
sought  is  an  installation  having  a  sound  investment  value. 
Certain  conditions  exist  which  call  for  comparatively  in- 
ex])ensive  wiring  installations:  in  some  few  instances 
the  conditions  dictate  the  use  of  materials  and  types  of 
wiring  which  are  of  the  highest  (juality  obtainable  at  any 
price :  while  in  the  great  majority  of  installations  the 

*I:.vccipts  from  rccoimnemlatioiis  of  Association  of  Elcctra- 
<jists’  standards  committee,  just  recently  presented  at  the  annual 
conzention  in  Hot  Sprinys,  .Irk. 


House  VO^irins 

proper  balance  between  cost  and  true  value  is  secured  by 
employing  materials  and  installation  methods  which  are 
l<y  no  means  the  cheapest  but  at  the  same  time  are  not 
the  most  costly,  and  by  engineering  design  which  provides 
adequacy  without  waste  or  extravagance. 

The  recommendations,  with  some  deletions  necessary 
because  of  space  considerations,  follow : 

General — Three-way  switches  should  be  installed  to 
control  lighting  outlets  at  head  and  foot  of  stairways 
between  active  floors.  Each  outlet  should  have  separate 
control,  which  will  require  two  three-way  switches  for 
each  outlet.  Three-way  switch  control  should  also  be 
provided  for  one  outlet,  usually  the  ceiling  outlet,  in 
each  room  or  hall  having  two  or  more  main  entrances 
which  are  more  than  10  ft.  apart,  one  switch  to  be  located 
near  to  each  main  entrance.  Except  for  the  outlet  for 
the  washer  at  the  laundry  trays,  all  convenience  outlets 
should  be  of  the  duplex  type. 

Entrances  and  Porches — (a)  .\t  least  one  ceiling  or 
bracket  outlet  should  be  installed  outside  each  principal 
entrance,  each  such  outlet  to  be  controlled  by  a  switch 
just  inside  the  door. 

(b)  I'or  covered  fKirches  additional  ceiling  or  bracket 
outlets  should  be  provided  so  that  there  will  be  at  least 
one  outlet  for  each  100  sq.ft,  of  floor  area.  All  such 
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outlets  should  be  controlled  by  one  or  more  switches 
located  inside  the  house. 

(c)  One  convenience  outlet  should  be  provided  for 
decorative  lighting  at  the  front  entrance  controlled  by  a 
switch  inside  the  house. 

(d)  Convenience  outlets  should  be  installed  on  porches 
so  as  to  ])rovide  one  outlet  for  each  15  ft.  of  wall  space 
on  the  house  side.  Such  outlets  should  be  installed  high 
enough  above  the  floor  to  be  shielded  from  the  weather. 

Halls,  Passages  and  Stairzvays — In  every  hall  or  pas¬ 
sage  at  least  one  ceiling  bracket  outlet  should  be  installed 
and  outlets  should  be  so  located  as  to  illuminate  the  head 
and  foot  of  every  stairway.  Additional  outlets  should 
be  installed  in  halls  and  passages  to  provide  at  least  one 
for  every  15  ft.  of  length.  All  such  outlets  should  be 
controlled  by  switches  as  provided  in  the  paragraph 
headed  General.  Three-way  switch  control  should  be 
j)rovided  in  a  hall  more  than  10  ft.  long,  one  switch  to 
be  located  at  each  main  entrance. 

At  least  one  convenience  outlet  should  be  provided 
for  every  12  ft.  of  length  of  a  hall  or  passage.  .A  con¬ 
venience  outlet  will  be  needed  at  a  point  where  a  public 
telephone  is  to  be  installed  and  outlets  should  be  avail¬ 
able  for  connection  of  a  vacuum  cleaner  and  floor 
polisher. 

Living  Room,  Bedrooms,  Reception  Hall,  Library, 
Den,  Sun  Room  and  Other  Similar  Rooms — A  ceiling 
outlet  should  be  ])rovided  for  each  such  room  even 
though  no  ceiling  fixture  is  contemjdated  for  immediate 
use.  In  rooms  having  a  total  floor  area  of  300  sq.ft, 
or  more  and  whose  length  is  more  than  1^  times  the 
width,  two  ceiling  outlets  should  be  provided ;  each  ceil¬ 
ing  outlet  should  be  controlled  by  a  separate  switch. 

Convenience  outlets  should  l)e  provided  so  that  no 
]X)int  in  any  unbroken  wall  space  is  more  than  6  ft.  from 
an  outlet.  At  least  one  convenience  outlet  should  be  pro¬ 
vided  in  every  wall  space  3  ft.  or  more  in  lengt  i. 

Dining  Room,  Breakfast  Room,  Breakfast  Nook — 
Except  where  some  special  form  of  lighting  is  to  be 
used,  a  ceiling  outlet  should  be  installed  in  each  of  these 
looms,  to  be  controlled  by  one  or  more  switches. 

In  any  room  having  a  floor  area  of  more  than  100 
.sq.ft.,  a  minimum  of  two  convenience  outlets  should  be 
installed,  with  additional  outlets  so  as  to  provide  at  least 
one  in  every  wall  space  which  is  adaptable  to  the  use  of 
a  buffet,  serving  table  or  similar  pieces  of  furniture, 
d  he  floor  outlet,  when  used,  may  be  considered  as  one 
of  the  recommended  minimum  of  two  outlets.  In  rooms 
having  less  than  100  sq.ft,  of  area  and  where  the  dining 
table  will  be  set  against  the  wall  one  convenience  out¬ 
let  at  table  height  will  usually  be  sufficient. 

Kitchen,  Kitchenette  and  Pantry — One  center  ceiling 
outlet  should  be  provided  with  switch  control.  Supple¬ 
mentary  outlets  should  be  installed  to  provide  local  light¬ 
ing  over  the  range,  sink  and  other  work  area.  Where 
bracket  outlets  are  specified  for  supplementary  lighting 
the  fixtures  should  preferably  be  of  porcelain.  Where 
drop  cords  are  necessary  it  is  recommended  that  rubber- 
sheathed  cord  ( type  SJ )  be  used. 

.•\  convenience  outlet  should  be  provided  at  the  sink, 
adjacent  to  the  ironing  board  and  adjacent  to  each  other 
work  area.  Care  should  be  taken  to  provide  outlets 
conveniently  located  for  the  connection  of  a  refrigerator, 
dish  washer,  ventilating  fan.  flat  iron,  electric  clock  and 
equipment  designed  for  use  on  a  work  table. 


Laundry — Ceiling  outlets  should  be  provided  over 
trays  and  over  the  ironer  location.  Both  of  these  out¬ 
lets  may  be  controlled  by  one  switch. 

An  outlet  for  a  washing  machine  should  be  provided 
on  the  ceiling  in  front  of  the  trays ;  this  outlet  should  be 
equipped  with  suitable  length  of  rubber-sheathed  cord 
(type  SJ)  terminating  in  a  cord  connector.  A  con¬ 
venience  outlet  should  be  provided  on  the  wall  for  con¬ 
nection  to  the  ironer ;  this  outlet  should  be  equipped  with 
a  pilot  lamp,  which  will  be  lighted  when  the  cord  is  in¬ 
serted.  Provision  should  be  made  for  grounding  the 
frames  of  the  washer  and  the  ironer  by  installing  in  each 
case  a  three-pole  polarity  type  receptacle  with  one  ])ole 
properly  grounded  to  the  conduit  or  to  the  armor  of 
armored  cable,  or  where  open  wiring  or  non-metallic 
sheathed  cable  is  used  a  separate  ground  wire  should 
be  run  to  the  nearest  water  pipe. 

Basement — Any  fini.shed  room  in  a  basement  should 
be  equipped  according  to  the  general  recommendations 
for  a  room  of  such  type. 

.4  ceiling  outlet  should  be  i)rovided  in  each  inclosed 
space,  also  one  or  more  ceiling  outlets  as  may  be  neces¬ 
sary  to  provide  light  at  the  stairway,  in  front  of  the 
furnace  and  at  a  workbench.  The  outlets  at  the  foot  of 
the  stairs  and  at  the  furnace  should  be  controlled  by  a 
switch  at  the  head  of  the  stairway  to  the  basement  and 
this  switch  should  be  ]irovided  with  a  pilot  light  to  in¬ 
dicate  when  the  basement  lights  are  burning. 

One  convenience  outlet  should  be  provided  at  a  suitable 
location  for  a  workbench. 

Bathrooms — One  bracket  outlet  should  be  provided  on 
each  side  of  the  mirror,  and  in  bathrooms  having  a  floor 
area  of  90  sq.ft,  or  more  a  ceiling  outlet  should  be  pro¬ 
vided.  One  switch  should  be  provided  to  control  the 
bracket  outlets  and  one  switch  to  control  the  ceiling  out¬ 
let.  these  switches  to  be  located  near  the  door. 

Where  permitted  by  the  local  ordinance,  it  is  recom¬ 
mended  that  one  convenience  outlet  be  installed ;  this  to 
be  located  as  far  as  possible  from  the  tub  and  at  a  height 
of  about  40  in.  above  the  floor.  A  plug  receptacle  which 
is  an  integral  part  of  a  porcelain  bracket  fixture  is  con¬ 
sidered  satisfactory. 

A  built-in  air-heater  should  be  installed  in  each  bath¬ 
room.  The  minimum  capacity  recpiired  will  be  1,500 
watts  and  a  separate  circuit  should  be  installed  to  supply 
this  heater. 

It  is  recommended  that  all  metal  lighting  fixtures  which 
are  within  reach  should  be  grounded,  also  that  ex])Osed 
metal  parts  of  the  heater  and  metal  switch  and  rece])tacle 
plates  should  be  grounded. 

Closets — Except  in  a  wardrobe  or  linen  closet,  one 
bracket  outlet  should  be  installed  immediately  over  the 
door. 

Attic — In  an  unfinished  attic  one  ceiling  outlet  should 
be  installed  in  each  inclosed  space.  One  such  outlet, 
suitably  located,  should  be  controlled  by  a  switch  at  the 
foot  of  the  stairway  to  the  attic.  Where  there  are  one 
or  more  finished  rooms  in  an  attic  three-way  switch  con¬ 
trol  should  be  i)rovided  as  previously  recommended. 

Garage — For  a  one-  or  two-car  garage  it  is  recom¬ 
mended  that  one  ceiling  outlet  be  installed  located  at  a 
point  about  5  ft.  from  the  rear  wall.  An  outlet  for  an 
outside  light  should  be  provided  on  a  detached  garage, 
this  outlet  and  the  inside  ceiling  outlet  to  be  controlled 
by  two  three-way  switches,  one  to  be  located  in  the 
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cjarage  and  one  in  the  kitchen  or  other  suitahle  location 
in  the  house. 

One  convenience  outlet  should  he  jmjvided  on  the 
r.ar  wall,  also  one  convenience  outlet  at  a  s])ace,  if  any, 
provided  for  a  workhench. 

W’here  i)racticahle,  it  is  desirable  that  all  garage  outlets 
he  supplied  hy  a  separate  circuit.  Such  separate  circuit 
should  always  he  provided  in  a  cold  climate  where  it  is 
probable  that  electric  heaters  will  he  used. 

Additional  suggestions  on  outlets  and 
switch  control 

Living  Room,  Dining  Room  and  Kitchen — In  these 
rooms,  also  in  some  other  rooms,  it  will  frequently  be 
found  desirable  to  provide  three-way  switch  control  for 
the  ceiling  outlet,  even  where  the  main  entrances  in  such 
rooms  are  less  than  10  ft.  apart. 

Kitchen — It  is  desirable  to  provide  one  switch  to  con¬ 
trol  all  outlets  for  suiqdementary  local  lighting.  A  con¬ 
venience  outlet  adjacent  to  an  ironing  hoard  or  any 
other  outlet  intended  specifically  for  the  connection  of 
a  flat  iron  should  he  provided  with  a  pilot  lamp  which 
will  light  when  the  cord  is  inserted. 

Closets — The  lighting  outlet  in  a  closet  may  be  con¬ 
trolled  by  a  door  switch  which  automatically  turns  the 
light  on  when  the  door  is  opened  and  turns  the  light  off 
when  the  door  is  closed. 

Protectk’e  Lighting — It  is  often  found  desirable  to 
install  outlets  on  the  outside  of  the  house  so  located  as 
to  light  the  rear  of  the  ])remises.  In  most  cases  such 
lighting  can  he  accom])lished  hy  means  of  two  suitahle 
fixtures  installed  at  the  rear  corners  of  the  house  im¬ 
mediately  under  the  eaves.  Such  lighting  should  he  con¬ 
trolled  at  a  suitahle  location  on  the  first  floor  and  in  the 
owner’s  bedroom. 

Special  Form  of  Convenience  Outlet — Where  switch 
crmtrol  of  convenience  outlets  is  provided  it  may  he 
desirable  to  make  use  of  a  special  type  of  duplex  re¬ 
ceptacle  which  is  so  made  that  one  of  the  receptacles  may 
fie  connected  to  the  switched  circuit  while  the  other  re¬ 
ceptacle  is  not  controlled  hy  the  switch.  Each  floor  or 
table  lamp  or  appliance  may  then  he  connected  at  will  so 
that  it  is  controlled  hy  the  switch  or  is  only  under  local 
control. 

Bedrooms — It  may  he  found  convenient  in  certain 
bedrooms  to  ])rovide  three-way  control  of  the  ceiling 
outlet,  one  switch  to  he  located  at  the  door  and  one  to 
fie  located  near  the  bed. 

Burglar  Szeitch — .\s  a  protection  against  burglars,  an 
arrangement  may  he  provided  whereby  a  switch  in  the 
(  wner’s  bedroom  will  turn  on  at  least  one  lamji  in  every 
principal  room  in  the  house,  .\fter  so  being  turned  on 
these  lights  cannot  he  turned  otT  excei)t  from  the  same 
I'oint.  This  arrangement,  however,  does  not  in  any  way 
interfere  with  the  local  control  of  the  lights  for  ordinary 
use. 

Branch  circuits  for  lighting  and 
portable  appliances 

Xo  house  can  he  considered  as  adequately  wired  unless 
branch  circuit  capacity  is  provided  for  the  jjrohable 
maximum  use  of  electrical  energy  in  the  house.  It  is 
tlierefcjre  desirable  that  the  mmiljer  of  branch  circuits 
metalled  in  a  house  should  he  made  dependent  entirely 
ujion  the  size  and  other  features  (U*  the  house  itself, 


rather  than  upon  the  number  of  outlets  which  the  owner 
or  the  builder  may  see  fit  to  install  at  the  time  when 
the  house  is  built.  By  imoviding  ample  capacity  for  the 
hou.se  in  the  circuit  wiring,  additional  outlets  may  be 
in.stalled  at  any  time,  either  before  the  completion  of 
the  original  w’ork  or  at  some  later  date,  without  any 
ej^)ense  for  additional  circuits. 

In  every  house  use  of  the  heavier  portable  ap])liances 
is  largely  confined  to  the  kitchen,  dining  room,  pantry, 
breakfast  room  and  laundry.  It  is  therefore  recom¬ 
mended  that  all  convenience  outlets  in  the  kitchen,  pantry, 
dining  room  and  breakfast  room  he  supplied  by  one 
special  afqiliance  branch  circuit,  and  that  where  there  is 
any  room  or  space  intended  for  use  as  a  laundry  one 
special  ap])liance  circuit  he  installed  to  suiqfly  convenience 
cutlets  in  such  room. 

For  all  lighting  in  the  entire  house  and  for  the  supply 
of  such  appliances  as  are  commonly  used  elsewhere  than 
in  the  kitchen,  dining  room  and  laundry  one  branch  cir¬ 
cuit  should  be  installed  for  each  500  sq.ft,  of  floor  area; 
this  is  equivalent  to  an  allowance  of  2  watts  per  square 
foot  with  1,000  watts  per  circuit.  The  total  number  of 
outlets  should  he  divided  with  a])proximate  equality 
between  the  number  of  circuits  required  by  this  rule.  In 
the  house  provided  with  an  adequate  number  of  outlets 
this  will  usually  result  in  the  installation  of  fifteen  or 
twenty  outlets  on  each  circuit. 

It  is  further  recommended  that  no  circuit  he  confined 
to  any  one  room,  hut  that  each  circuit  he  so  laid  out  as 
to  supply  outlets  in  two  or  more  rooms ;  where  this  is 
done  the  total  wattage  in  one  room  might  exceed  2 
v.-atts  per  square  foot,  hut  almost  invariably  the  wattage 
in  the  other  rooms  supplied  hy  the  same  circuit  will  be 
considerably  less. 

Circuits  for  fixed  appliances 

If  an  oil  burner,  automatic  .stoker  or  similar  device  is 
to  fie  in.stalled  for  immediate  use  a  circuit  should  In?  in¬ 
stalled  comiflete  to  suitable  points  for  connection  to  the 
aj^paratus.  The  average  power  retiuirements  for  an 
ordinary  oil  burner  are  one  :J-h]i.  and  one  ^-hj).  motor. 
Under  the  National  Electrical  Code  rules  these  two 
motors  may  be  supplied  hy  one  branch  circuit  of  Xo.  10 
wire  fused  at  25  amp.,  if  the  motors  operate  at  110  volts. 

If  an  oil  burner  or  stoker  is  not  to  be  installed  for 
immediate  use  circuit  protective  devices  should  he  pro¬ 
vided,  but  it  is  only  necessary  to  provide  means  for 
bringing  the  circuit  to  the  distribution  center. 

Where  the  local  conditions  permit  the  economical  use 
of  electric  ranges,  water  heaters  and  other  high-ca])acity 
appliances  the  following  recommendations  ajqily : 

Electric  Range  —  Branch  circuit  fuses  or  a  circuit 
breaker  should  fie  installed,  and  where  the  immediate 
installation  of  a  range  is  contemplated  the  range  circuit 
should  be  installed  complete.  In  most  cases  the  maximum 
ca])acity  to  he  j^rovided  for  a  range  is  7,500  watts  for 
single-family  dwellings,  though  in  .some  localities  larger 
ranges  are  commonly  installed.  For  a  7,500-watt  range 
the  conductors  cannot  be  smaller  than  Xo.  8,  and  it  is 
recommended  that  Xo.  8  conductors  he  installed  for 
ranges  not  exceeding  this  capacity  where  the  total 
length  of  the  circuit  from  the  di.strihution  center  to 
the  range  does  not  exceed  50  ft.  For  larger  ranges 
Xo.  6  conductors  must  he  employed  in  order  to  provide 
sufficient  carrying  capacity,  and  for  a  7,500-watt  range, 
where  the  total  circuit  length  e.xceeds  50  ft.,  it  is  recom- 
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nifiided  that  No.  6  conductors  be  employed  in  order  to 
keej)  the  volta^'e  drop  within  desirable  limits. 

Heater  Heater — Branch  circuit  fuses  or  a  circuit 
breaker  should  he  ])rovided  for  a  circuit  to  an  electric 
water  heater  and  where  the  immediate  installation  of  a 
water  heater  is  contemplated  the  circuit  should  be  in¬ 
stalled  com])lete.  The  rated  capacity  of  the  water  heater 
will  seldom  he  less  than  1,500  watts,  and  the  capacity 
which  should  he  provided  for  will  vary  from  this 
minimum  to  a  maximum  of  about  5,000  watts,  dependin.e[ 
upon  the  kxral  conditions;  a  220-volt,  two-wire  circuit 
will  usually  he  employed. 

Since  the  number  of  outlets  installed  in  a  given  house 
is  variable  and  depends  more  or  less  upon  the  individual 
preferences  of  the  owner  or  builder,  this  item  should 
he  disregarded  in  determining  the  service  capacity  and 
the  capacity  should  he  determined  upon  the  basis  of  the 
characteristics  of  the  house  itself. 

The  following  recommendations  will  provide  ample 
service  ca])acity  in  every  case ;  Allow  2  watts  ])er  square 
foot  for  the  first  2,000  sq.ft,  of  floor  area,  plus  1  watt 
])er  square  foot  for  that  i)art  of  the  total  area  in  excess 
of  2.(XX)  s(|.ft..  ])lus  1,000  watts.  To  the  total  wattage 
thus  computed  add  the  rated  capacity  of  all  fixed  a])- 
])liances.  The  total  wattage  thus  arrived  at  is  to  he 
considered  as  the  reejuired  capacity  for  the  service  con¬ 
ductors  and  main  service  switch. 

W  here  both  an  electric  range  and  electric  water  heater 
are  installed  and  the  water  heater  is  so  controlled  as  to 
constitute  an  otT-i)eak  load,  the  wattage  consumed  by  the 
water  heater  may  he  neglected  in  computing  the  service 
cajjacity. 

Wdiere  in  addition  to  a  range  and  water  heater  two 
or  more  fixed  ai)pliances  are  installed  having  an  aggre¬ 
gate  rated  ca])acity  of  3,000  watts  or  more  a  demand 
factor  of  70  per  cent  may  he  apjdied  to  the  fixed  aj)- 
jdiance  load,  provided  that  the  range  capacity  shall  he 
considered  as  not  less  than  7,500  watts. 


Network  Units  for 
Interior  Distribution 


Hooded  Reflector  Trough 
Lights  Control  Board 


Illumination  of 
the  boiler  control 
hoards  in  the  Hard¬ 
ing  Street  station  of 
the  Indianapolis 
Power  &  Light 
Company  is  afforded 
by  a  trough  reflector 
concealed  by  an 
overhanging  hood 
along  the  top  of  the 
hoard.  The  ends  of 
the  hood  are  closed 
with  plates  that  ex¬ 
tend  downward  far 
enough  to  cut  otY  the  light  where  it  is  not  needed,  fhe 
hood  has  a  certain  value  of  protection  to  the  hoard  from 
falling  objects  and  gi'TS  a  much  more  finished  appear¬ 
ance  than  lighting  units  on  hare  brackets. 


./feftector  fixturr  and  lens 
enfire  Itngfh  of  board 


60-w  lamps 

^Hinged 
\.s/de  , 


Open  units  in  vault  area 

One  of  five  secondary  network  unit.s  on  84th  floor. 
Taped  fu.ses  with  neutral  bare. 


Holding 

screws 


fndcorer 


Ordinary  network  switch  units  are  used  in  the  Empire 
.State  Building,  just  ojiened  for  occupancy  in  New  York, 
to  control  the  distribution  circuits  from  the  various  levels. 
There  is  one  of  the.se  switch  units  for  each  hank  of  trans¬ 
formers  connected  through  a  link  fuse  to  the  service  bus 
in  each  transformer  vault.  The  units  on  the  41st  floor 
were  inclo.sed  with  metal  doors.  On  the  84th  floor  the 
units  were  installed  in  the  vault  area  and  inclosure  was 
not  ])rovided.  The  three  phase-conductors  were  taped, 
hut  the  grounded  neutral  conductor  was  left  bare. 


Control 

boaref 
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READERS’  FORUM 


Gettins  the  Most  from  the  Staff 

To  the  Editor  of  the  Elfxtrical  World: 

Professional  men  and  men  in  the  higher  grades  of  tech¬ 
nical  work  have  what  may  be  called  scientific  rather  than 
acquisitive  minds;  it  is  not  usually  merely  a  matter  of 
money,  they  take  a  professional  pride  in  their  work,  they 
belong  to  professional  institutes,  they  want  respect  and 
appreciation  not  only  from  their  employers  but  also  from 
their  professional  brethern.  This  is  an  entirely  natural 
and  unquenchable  desire  and  no  educated  and  ambitious 
man  will  he  satisfied  in  his  mind  if  he  feels  that  he  is 
doing  first-class  work  year  after  year  and  that  no  one 
knows  anything  about  it  except  the  chief. 

If,  on  the  other  hand,  his  name  is  attached  to  his  work 
or  publicly  mentioned  in  connection  therewith,  the  posi¬ 
tion  becomes  quite  different ;  his  professional  acquaint¬ 
ances  refer  to  it,  he  feels  that  his  work  is  receiving  recog¬ 
nition,  that  he  is  building  up  his  reputation,  that  his 
future  prospects  are  strengthening;  he  is  uplifted  and 
encouraged,  he  thinks  of  his  chief:  “Oh!  well,  if  he  is 

going  to  treat  me  like  this - ”  and  he  plunges  into  the 

next  job  with  unlimited  enthusiasm. 

Whole-hearted  service  is  immeasurably  more  valuable 
than  ordinary  service ;  it  can  he  secured  by  very  high  pay. 
hut  it  can  also  be  secured  by  moderate  pay  plus  treatment 
that  makes  a  man  feel  that  he  is  earning  respect  and 
making  headway.  No  one  imagines  that  a  chief  does  all 
the  important  work  himself,  and  least  of  all.  the  directors 
and  experts  of  similar  undertakings  or  concerns.  The 
thought  inevitably  springs  to  their  minds:  “I  wonder 
who  did  this  for  him?”  If  a  particular  matter  is  not  the 
chief’s  personal  work  he  should  be  content  to  receive 
credit  for  the  administrative  and  executive  qualities  that 
secured  it.  There  is  no  higher  quality  in  any  executive 
than  the  power  to  select  and  hold  men  of  ability  and  it 
increases  jniblic  confidence  to  know  that  a  concern 
employs  such  men.  but  how  is  the  public  to  know  it  if  the 
men  are  kept  in  the  background? 

Often  a  chief  winds  up  his  annual  report  with  a  more 
nr  less  glowing  reference  to  the  valuable  work  of  his 
staflf  in  general,  but  mentions  no  individual  by  name. 
The  thought  may  he  that  this  clears  him  of  “hogging” 
the  credit  himself,  but  what  good  does  it  do  to  any  one? 
There  will  doubtless  be  some  unsatisfactory  members  of 
his  staff,  but  he  does  not  withhold  the  general  statement 
for  that  reason,  and  of  the  most  valuable  members  not 
one  will  feel  anything  but  a  certain  soreness  at  being 
lum])ed  in  with  the  rest ;  not  one  will  feel  elated  or  encour¬ 
aged. 

A  certain  widely  known  manager  is  well  remembered 
to  have  pursued  exactly  the  other  course;  he  never 
niis.sed  an  opportunity  to  give  well-merited  praise  ver- 
lially,  in  writing  or  in  print.  He  could  not,  of  course, 
mention  all,  but  all  saw  that  he  was  generous  and  fair, 
and  he  received  the  most  enthusiastic  co-operation  and 
loyalty.  His  de])artment  turned  out  such  quantities  of 
high-class  work  that  it  attracted  attention  in  high  quar¬ 
ters,  he  got  credit  for  his  administrative  ability ;  he 
advanced  to  the  limit  and  then  he  left  to  accept  about 


twice  as  high  a  remuneration  in  another  concern,  and 
now.  after  many  years,  he  is  never  spoken  of  by  any 
one  who  worked  under  him  without  respect  and  admira¬ 
tion. 

To  make  open  acknowledgment  of  the  outstanding 
work  of  an  employee  can  do  nothing  but  good ;  for  the 
manager  it  indicates  his  self-confidence,  judgment  and 
broadmindedness;  for  the  rest  of  the  staff,  each  one 
sees  that  merit  will  be  not  merely  recognized  but  acknowl¬ 
edged  and  each  will  be  encouraged  to  further  efforts  in 
the  hope  that  it  will  be  his  turn  next. 

FROM  A  READER. 

[Unsigned  letters  lack  the  convincing  qualities  of  comments 
from  men  whose  occupations  are  made  known  to  the  reader,  but 
to  place  a  ban  on  all  comments  which  cannot  be  signed  would 
prevent  the  dissemination  of  ideas  that  may  have  merit.  Conse¬ 
quently,  the  editors  are  using  their  judgment  in  occasionally  pub¬ 
lishing  opinions  which  cannot  be  identified. — E^ditor.! 

T 


Miniature  Control  Switch  Varies 
from  Conventional  Type 

To  the  Editor  of  the  Elfxtrical  World: 

In  a  news  item  in  the  July  18  issue  you  inadvertently 
showed  a  telephone  type  control  switch  as  representing 
the  new  Westinghouse  miniature  control  switch.  Three 
unusually  novel  design  features  of  the  Westinghouse 
minatrol  mark  it  as  a  radical  departure  from  conventional 
control  switch  design  and  w'arrant  further  illustration  of 
this  switch. 

These  features  are,  briefly,  the  use  of  toggle  switches 

for  (juick  make- 
and-break  action, 
giving  excellent 
performance,  ca¬ 
pacity  and  dependa¬ 
bility  ;  attractive 
faceplate  of  stain¬ 
less  steel  and  oper¬ 
ating  key  of  black 
molded  material,  of 
blended  figure  de¬ 
sign.  harmonizing 
with  the  best  ex¬ 
pressions  of  con¬ 
temporary  art,  and 
complete  factory 
assembly  of  switch, 
operating  key,  and 
faceplate,  requiring 
no  disassembly  for 
switchboard  mounting,  and  employing  an  unusual  methix! 
of  e.x])osing  the  mounting  screws  where  necessary  and 
concealing  them  when  panel  mounting  is  completed. 

These  new  control  switches  will  handle  circuit-breaker 
controls,  rheostat  controls,  speed  controls  and  similar 
functions  at  full  rated  voltage  and  current,  obviating  the 
former  use  of  intermediate  control  voltages  and  relays. 
They  undoubtedly  mark  the  advance  of  modern  switch¬ 
board  design. 

A.  J.  A.  PETERSON. 

Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 
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BOOK  REVIEWS 


Television,  Its  Methods  and  Uses 

By  Kdnar  H.  Felix.  Mc(iraw-Hill  Book  Company,  Xew  York. 
Ill  paKc.s.  Price,  $2.50. 

Xow  that  the  glamor  of  radio  hroadcastiiifj  has  alKli- 
cated  to  coniniercializcd  contentment  the  expectant  public 
yearns  for  the  immediate  realization,  of  |K)pularized 
television.  Technical  obstacles  are  yielding  to  research, 
hut  many  formidable  ones  remain  to  delay  jierfection. 
'rho.se  who  are  more  intent  on  gettin^j  an  intellij^ent,  com¬ 
prehensive  and  readily  nnderstandahle  view  of  the.se 
handicaps  than  in  findinjr  out  how  to  make  amateur  sets 
will  read  this  hook.  They  will  sense  the  limitations  to 
.scannin<j  detail,  the  ])rol)lem  of  illuminating  the  object, 
the  re.straint  of  limited  broadcast  channels,  the  impedi¬ 
ments  imposed  in  rece])tion,  difficulties  in  synchronization. 
I'hey  will  also  learn  the  criteria  of  acce])tahle  radio 
television  and  the  potentialities  the  whole  institution  has 
for  entertainment  and  commercial  service.  The  hook 
is  in  no  sense  pessimi.stic  about  the  future  of  television, 

T 

Technical  Writins 

By  T.  A.  Rickard.  John  Wiley  and  Son.s,  Inc.,  Xew  York. 
Third  edition,  337  papes.  Price,  $2. 

This  well-known  hook  has  been  revised  by  its  author 
and  has  been  improved  greatly  by  new  citations  of  good 
I“'nglish.  Xo  more  concise  and  interesting  hook  exists 
that  treats  of  the  subject  so  well.  It  is  professional 
instead  of  academic  and  is  enriched  by  human  interest 
values. 

▼ 

Vector  Representation  for  Electrical  Metermen 

By  1).  T.  Canfield.  Mc(iraw-Hill  Book  Company,  Inc.,  Xcw 
York.  176  papes.  Price,  $2. 

Metermen  attending  short  courses  have  invariably 
asked,  "Is  there  a  good  elementary  text  dealing  exclu¬ 
sively  with  vectors?”  Professor  Canfield  has  answered 
the  metermen’s  jtrayer  and  in  such  a  way  as  to  he  of 
help  to  any  one  desiring  to  enter  vector  circles  through 
Itrimary  doors.  Polyphase  systems  are  elucidated,  power 
and  reactive  measurement  in  them  explained  vectorially 
and  ]>ower- factor  ])rohlem.s  discussed.  There  are  prob¬ 
lems  with  each  chajiter  and  an  appendix  explaining 
trigonometric  function.?. 

T 

A  Picture  of  World  Economic  Conditions 
at  the  Besinnins  of  1931 

Published  by  Xational  Industrial  Conference  Board,  Inc.,  247 
Park  Avenue,  Xew  York.  349  pages.  ^  Price,  $3. 

The  purpose  and  contents  of  this  volume  are  well 
described  in  the  i)reface.  as  follows:  “It  gives  a  care¬ 
fully  summarized  analysis  of  those  contemporary  facts 


regarding  industrial  ])roduction,  wages,  prices,  employ¬ 
ment,  foreign  trade,  public  and  private  finance,  and  other 
important  economic  factors  that  give  to  each  country  its 
special  importance  in  the  economic  commonwealth  of 
nations.  'I'he  major  currents  of  world  economy  are  here 
interpreted  from  the  American  ]K)int  of  view.” 

This  ajiplies  particularly  to  the  first  part  of  the  book. 
.\s  a  counterpoi.se  to  that  American  point  of  view,  the 
second  part  consists  of  original  articles,  especiallv 
prepared  by  distinguished  foreign  authorities,  thus 
allording  the  reader  an  insight  into  the  foreign  views  as 
seen  from  within  the  respective  countries. 

T 


Recent  N.E.L.A.  Committee  Reports 

Turbines  (Prime  Movers,  Xd.  151.  $1.50  to  non-members). 

This  rejxirt  includes  the  1930  operating  records  of  324  large 
turbines,  ten  turbines  operating  above  1,000  lb.  steam  pressure 
and  tests  on  five  turbines  ranging  from  65,000  to  165,()00  k\\. 
capacity.  Operating  companies'  statements  on  the  fouling  of  tur¬ 
bine  buckets  are  included.  The  1930  operating  reports  suli- 
flivide  units  into  years  of  service — one  to  seventeen  years — an  1 
:  bow'  the  capacity  use,  operating  time,  service  demand  availabilit} 
factor  and  relative  time  elapsed  for  conden.ser,  turbine  and  gen¬ 
erator  f)Utage.  The  various  classes  of  outage  are  further  sub- 
analyzed  as  to  cause. 

Pulverized  Fuel  (Prime  Movers,  X"o.  148.  $1  to  non-members). 

Discus.sed  in  this  repart  are:  Direct-fired  vs.  bin  systems, 
new  developments  and  operating  costs  of  mills  and  exhausters. 
Costs  of  various  types  of  mills  for  coal  furnaces,  experience  with 
mill  drying,  and  washing  methods.  Also  included  are  com¬ 
ments  on  boiler  operation,  boiler  outages  and  maintenance,  new 
types  of  furnace  bottoms  and  experience  therewith,  burner  and 
furnace  performance,  and  automatic  control. 

Boilers,  Superheaters  and  Economizers  (Prime  Movers,  Xo. 
156.  $1.40  to  non-members), 

.Although  there  has  been  no  outstanding  departure  from  pre¬ 
viously  established  trends,  various  refinements  indicate  a  tend¬ 
ency  more  carefully  to  balance  cost  and  performance.  Several 
methods  of  superheat  and  reheat  temix-rature  control  are  now  in 
use.  Attentiyn  is  called  to  various  things  that  can  be  done  to 
safeguard  apparatus  when  first  placing  in  service.  Design  and 
operating  data  of  recent  boiler  installations  are  tabulated  and 
some  interesting  operating  practices  are  reported. 

Methods  and  Procedures  for  Inspection  of  Materials  Used 
on  Overhead  Lines  (Overhead  Systems,  Xo.  150,  .August, 
1931.  75  cents  to  non-members). 

The  report  does  not  present  standard  si)ecifications,  but 
rather  indicates  common  sense  interi)retations  of  the  more 
important  requirements  of  such  specifications  with  a  view  to 
insuring  procedures  which  should  result  in  obtaining  satis¬ 
factory  line  materials. 

Derivation  and  .Application  of  Billing  Constants  (Meter. 
Xo.  146,  Juh',  1931.  30  cents  to  non-members). 

Guide  for  Si)ecification  Covering  Metal-Clad  Switchgear 
(Klectrical  .Apparatus,  Xo.  149.  15  cents  to  non-members)). 

Some  Features  of  the  Telephone  and  Telegraph  Systems 
(Foreign  Systems  Co-ordination,  Xo.  144;  July,  1931.  60 
cents  to  non-members). 

Telephone  Cable  Circuit  Xoise  and  Power  Distribution 
Systems  (Foreign  Systems  Co-ordination,  Xo.  147;  July. 
1931.  15  cents  to  non-members). 

Miscellaneous  Purchasing  and  Storeroom  Subjects  (Pur¬ 
chasing  and  Storeroom,  51  pages.  $1.50  to  non-members). 

Profusely  illustrated  by  storeroom  methods  and  equipment. 
Tool  control,  invoice  routine,  reclamation,  inventory  methods, 
local  purchasing  plan  are  featured. 

The  h'ffects  of  X'oise  Frequency  Induction  of  Grounded 
Xeutral  Generators  (Foreign  Systems  Co-ordination,  Xo. 
153,  .August,  1931.  25  cents  to  non-members). 
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Men  of  the  Industry 


Harry  T.  Prichard,  a  vice-president 
of  the  Utilities  Power  &  Light  Cor¬ 
poration,  has  been  elected  a  member  of 
the  board  of  directors  of  the  Indian¬ 
apolis  Power  &  Light  Company. 

• 

Samuel  Insull,  Jr.,  was  appointed 
chairman  of  a  national  advisory  com¬ 
mittee  on  safety  in  industry,  homes  and 
on  streets  and  highways  at  the  congress 
of  the  National  Safety  Council  held 
recently  in  Chicago. 

• 

James  R.  Sheldon,  of  New  York, 
was  elected  vice-president  of  the 
Beardsley  &  Wolcott  Manufacturing 
Company,  Waterbury,  Conn.  Mr. 
Sheldon  and  Frederick  W.  Judson, 
head  of  the  Waterbury  National  Bank, 
have  become  directors  to  fill  vacancies 
caused  by  recent  resignations. 

• 

A.  F.  South  WICK,  retired  real  estate 
and  automobile  dealer,  has  been  ap¬ 
pointed  to  the  Los  Angeles,  Calif., 
Board  of  Water  and  Power  Commis¬ 
sioners.  The  appointment,  made  by 
John  C.  Porter,  Mayor,  has  been  con¬ 
firmed  by  the  City  Council.  Mr.  South- 
wick,  regarded  as  a  vigorous  exponent 
of  municipal  ownership,  succeeds  A.  B. 
Prior,  whose  term  as  a  commissioner 
has  expired.  The  board  still  is  without 
a  successor  to  O.  T,  Johnson,  Jr.,  who 
recently  resigned. 

• 

Charles  R.  Harte  of  the  Connecti¬ 
cut  Company  has  been  named  chairman 
of  the  electrical  standards  committee, 
which  will  centralize  the  standardization 
work  of  the  electrical  industry  under 
the  procedure  of  the  American  Stand¬ 
ards  Association.  The  new  committee, 
which  super.sedes  the  former  electrical 
advisory  committee  of  the  A.S.A.,  will, 
in  addition  to  the  work  formerly  done 
by  the  electrical  advisory  committee, 
act  in  the  capacity  of  the  United  States 
national  committee  of  the  International 
Electrotechnical  Commission. 

• 

Oscar  Morton,  formerly  connected 
with  the  Virginia  Electric  &  Power 
Company,  is  now  associated  with  the 
Columbia  Gas  &  Electric  Company  at 
Kansas  City,  Mo.  Mr.  Morton  joined 
the  Virginia  utility  in  1926,  removing 
to  Norfolk  from  Baton  Rouge,  La.,  as 
assistant  to  the  vice-president  at  Nor¬ 
folk.  and  later  he  became  sales  man¬ 
ager  for  the  Norfolk  district.  Two 
years  ago,  when  the  company  undertook 
to  develop  promotional  rates  applicable 
for  major  appliances  used  in  the  home, 
as  well  as  revisional  rates  for  other 
purposes,  Mr.  Morton’s  interest  in  rate 


structure  and  rate  revision  led  to  his 
being  assigned  to  assist  in  the  develop¬ 
ment  of  these  new  rates,  the  work  be¬ 
ing  conducted  by  Lacombe  &  Leffler, 
rate  experts.  Upon  the  completion  of 
this  work  Mr.  Morton  was  made  assist¬ 
ant  manager  of  the  newly  organized  in¬ 
surance  department. 

T 

L.  B.  Round  Appointed  to 
New  Executive  Position 

Louis  B.  Round,  formerly  district  man¬ 
ager  of  the  Pennsylvania  Power  Com¬ 
pany  at  New  Castle,  has  been  made  vice- 
president  and  general  manager  of  the 


company.  General  offices  of  that  com¬ 
pany  have  been  established  in  New 
Castle,  which  means  that  the  connec¬ 
tion  with  Youngstown,  Ohio,  is  merely 
nominal.  The  change  marks  the  pro¬ 
motion  of  Mr.  Castle  from  the  status  of 
a  local  manager  to  be  the  directing  head 
of  the  company,  with  which  he  started 
in  a  humble  capacity  in  1907. 

Mr.  Round  was  born  in  England,  but 
removed  to  this  country  at  an  early  age, 
and  he  has  been  a  resident  of  New  Castle 
since  1905.  For  two  years  he  worked  at 
various  tasks,  and  in  1907  he  joined  the 
New  Castle  Electric  Company  as  a 
meter  reader.  Advancing  consistently 
in  the  ranks,  he  was  appointed  assistant 
superintendent  of  the  Pennsylvania 
Power  Cotnpany  in  Ellwood  City,  and 
in  1917,  when  the  New  Castle  and 
Ellwood  districts  were  consolidated,  he 
was  made  assistant  superintendent.  In 
1918  he  succeeded  J.  C,  Chestnut  as  the 
manager  of  the  New  Castle  district. 


Mr.  Round’s  theory  of  the  part  the 
public  utility  should  play  in  the  life  of 
the  community — a  theory,  incidentally, 
which  he  put  into  actual  practice — was 
summed  up  in  this  comment  made  at 
the  time  of  his  new  appointment:  “It 
has  always  been  my  idea  that  a  public 
utility  is  a  public  servant,  that  because 
of  its  peculiarly  intimate  relations  with 
the  public  the  company  must  strive  for 
the  confidence  of  the  people  it  serves, 
and  the  only  change  that  I  can  suggest 
in  the  policy  of  the  Pennsylvania  Power 
Company  is  a  more  intensive  effort  to 
tie  up  the  customer  with  the  company  in 
a  cordial,  satisfactory  relationship.’’ 

T 

Richard  Werner,  of  St.  John,  N.  B., 
has  been  appointed  appliance  manager 
for  the  New  Brunswick  Power  Com¬ 
pany. 

Paul  Dingledy,  who  has  been  con¬ 
nected  with  the  Ohio  Edison  Company, 
has  been  appointed  assistant  to  the 
general  manager  of  the  Pennsylvania 
Power  Company,  with  headquarters  in 
New  Castle,  Pa. 

• 

C.  L.  Fish,  formerly  manager  of  the 
Central  .States  Electric  Company  at  La 
Porte  City,  Iowa,  for  more  than  two 
years,  has  been  transferred  to  North- 
wood  in  the  same  capacity.  Carl 
Nolte  of  Belmond  will  take  over  the 
La  Porte  district. 

Evart  L.  He.nderson  has  resigned  as 
general  superintendent  of  the  Washing¬ 
ton  Court  House  (Ohio)  district  of  the 
Dayton  Power  &  Light  Company  to 
enter  the  engineering  department  of  the 
United  Gas  Public  Service  Company, 
ivith  general  offices  in  Houston,  Tex. 

• 

Frank  V.  Burton,  who  resigned 
last  spring  as  sales  manager  of  the 
Weber  Electric  Company,  Schenectady. 
N.  Y.,  and  who  had  previously  been 
for  many  years  general  sales  manager 
of  the  Bryant  Electric  Company, 
Bridgeport.  Conn.,  is  now  sales  man¬ 
ager  of  the  Bridgeport  Hardware 
.Manufacturing  Corporation. 

• 

F.  B.  Steele,  formerly  first  vice- 
president  and  general  manager  of  the 
Utica  Gas  &  Electric  Company,  has  be¬ 
come  associated  with  Orrok,  Myers  & 
.Shoudy,  engineers,  of  New  York  City. 
.Mr.  Steele  is  planning  to  make  Utica 
his  headquarters.  During  his  connec¬ 
tion  with  the  Utica  public  utility  many 
important  and  extensive  improvements 
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were  carried  out,  including  the  Harbor 
Point  steam-hydro-electric  plant,  ex¬ 
tensions  to  the  Washington  Street  steam 
plant,  also  several  substations  in  the 
Utica  territory.  Mr.  Steele  and  his 
associates  will  carry  on  a  general  con¬ 
sulting  engineering  business,  specializ¬ 
ing  in  hydro-electric  and  mechanical 
undertakings,  together  with  power 
plant  testing,  designing,  alterations  and 
reports. 

• 

Roberts  Deans,  formerly  manager 
for  the  Illinois  Power  &  Light  Corpo¬ 
ration  at  Wood  River,  Ill.,  has  been 
transferred  to  the  division  office  at 
Belleville,  Ill.  The  vacancy  at  Wood 
River  has  been  filled  by  Leo  C.  Wiese, 
who  had  been  connected  with  the  group 
office  at  East  St.  Louis,  Ill. 

• 

C.  Eric  .Suxdiiol.m,  for  eleven  years 
auditor  and  office  manager  of  the 
Jamestown  (X.  Y.)  office  of  the 

Niagara,  Lockport  &  Ontario  Power 
Company,  has  resigned.  Mr.  Sund- 
ho!m  became  secretary  and  treasurer  of 
the  Jamestown  Lighting  &  Power  Com¬ 
pany  and  treasurer  of  the  Western  New 
N'ork  Electric  Company  in  1920.  Later 
these  companies  were  merged  and  pur¬ 
chased  by  the  Niagara  Power  interests 
and  eventually  the  Jamestown  office 
management  took  in  all  of  the  operations 
of  the  power  company  in  Chautauqua 
County.  His  jilans  for  the  future  have 
not  yet  been  announced. 

• 

WiLLiTS  H.  Sawyer  has  been  elected 
chairman  of  the  executive  committee  of 
Iowa  Public  Service  Company,  .Sioux 
City  Gas  &  Electric  Company  and 
Sioux  City  Service  Company  and  will 
devote  a  portion  of  his  time  to  active 
supervision  in  Iowa  of  these  properties. 
Mr.  Sawyer  will  continue  his  New 
"S'ork  office  at  120  Broadway  and  also 
his  consultant  and  sponsorship  activi¬ 
ties,  including  his  positions  as  co-re¬ 
ceiver  of  Southern  Public  Service  Com¬ 
pany,  co-receiver  of  Carolina-Georgia 
.Service  Company  and  receiver  of 
Springfield  Railway  Company,  Spring- 
field,  Ohio. 

• 

C.  I).  Reasor  has  been  appointed 
district  manager  of  the  electric  and 
gas  properties  of  the  Western  Power, 
Light  &  Telephone  Company  in  Okla¬ 
homa  and  Kansas.  Mr.  Reasor  suc¬ 
ceeds  Frank  M.  Guild,  who  for  some 
time  has  been  district  manager  of  the 
Western  Light  &  Power  Corporation 
in  Kansas.  Mr.  Reasor’s  headijuarters 
will  be  in  Harper,  Kan.,  and  he  will 
have  under  his  direction  the  field 
activities  of  the  Western  Light  & 
Power  Corporation  in  Kansas  apd 
Oklahoma  and  other  non-electric  utility 
companies.  L.  M.  Snyder  has  been  ap- 
]iointed  superintendent  of  electric  and 
water  distribution  for  the  Western 
Light  &  Power  Corporation. 


r.  F.  Corl  Leaves  U.G.l. 

Wiley  F.  Core,  vice-president  of  the 
United  Gas  Improvement  Company,  has 
resigned  to  become  vice-president  of 
the  International  Utilities  Corporation 
of  New  York  City.  He  will  serve  as 
chief  executive  officer  of  all  the  pub¬ 
lic  utility  subsidiaries  of  International 
Utilities.  Mr.  Corl  became  identified 
with  U.G.L  when  that  organization  took 
over  the  Commonwealth  Utilities  Cor¬ 
poration.  of  which  Mr.  Corl  was  presi¬ 
dent.  He  resigned  from  this  office  last 
year  to  devote  all  his  attention  to 
U.G.L  interests. 

Early  in  his  career  Mr.  Corl  had  ex¬ 
tensive  practical  engineering  experi¬ 
ence,  embracing  design,  construction  and 


appraisal  work,  which  eminently  quali¬ 
fied  him  for  the  executive  positions 
which  he  was  later  called  upon  to  fill. 
In  1913  he  joined  the  Southern  Illinois 
Light  &  Power  Company,  first  as  gen¬ 
eral  superintendent :  then  subsequently 
became  vice-president,  and  in  1918  he 
purchased  a  one-third  interest  in  the 
Mexico  ( Mo. )  Power  Company,  be¬ 
coming  secretary  and  general  manager. 
'I'hen  he  was  made  president  of  the 
Community  Power  &  Light  Company,  a 
holding  company  with  subsidiaries  in 
Kansas,  Arkansas,  Missouri,  Texas  and 
New  Mexico.  He  relinquished  these 
executive  duties  to  devote  his  time  to 
organizing  the  Commonwealth  Utilities 
Corporation. 

T 

L.  P.  Burgess,  formerly  vice-presi¬ 
dent  and  general  manager  of  the  D  and 
B  Pump  &  Supply  Company,  Los  An¬ 
geles,  manufacturer  of  oil-well  equip¬ 
ment,  has  been  elected  president  of 
Metlox  Corporation.  Ltd.,  Los  Angeles 
and  Manhattan  Beach,  Calif.,  manufac¬ 


turer  of  neon  signs.  Mr.  Burgess 
succeeds  the  late  Theodore  C.  Prouty. 
Willis  O.  Prouty  has  been  elected 
vice-president  in  charge  of  manufactur¬ 
ing  and  sales.  Mr.  Burgess  was  closely 
associated  with  Theodore  C.  Prouty  for 
a  number  of  years  and  is  one  of  the 
founders  of  the  corporation.  Willis  O. 
Prouty,  with  his  brother,  Kenneth  A. 
Prouty,  has  been  actively  engaged  in 
the  management  and  operation  of  the 
business  since  its  inception. 

• 

W.  A.  Bechtel,  Sr.,  formerly  vice- 
president  of  the  Six  Companies,  Inc., 
which  holds  the  contract  for  the  con¬ 
struction  of  Hoover  Dam,  has  been 
made  president  of  that  company,  .suc¬ 
ceeding  the  late  W.  H.  Wattis.  Mr. 
Bechtel  is  president  of  the  W.  A. 
Bechtel  Company,  one  of  the  member 
organizations  which  compose  the  Six 
Companies,  Inc.  E.  O.  Wattis, 
brother  of  the  late  president,  was 
elected  to  succeed  Mr.  Bechtel  as  first 
vice-president,  and  H.  W.  Morrison, 
vice-president  and  general  manager  of 
the  Morrison-Knudsen  Company  of 
Boise,  Idaho,  was  chosen  to  succeed 
Mr.  Wattis  as  second  vice-presiclent. 
H.  J.  Lawler,  an  executive  of  the 
Utah  Construction  Company,  another  of 
the  si.x  member  companies,  and  G.  L, 
Stevick,  Sr.,  vice-president  of  the 
Fidelity  &  Deposit  Company  of  Mary¬ 
land,  were  elected  to  the  board  of  di¬ 
rectors. 


▼ 

OBITUARY 

Alexander  R.  Holliday,  for  many 
years  president  of  the  old  Noblesville 
(Ind. )  Heat.  Light  &  Power  Company 
and  secretary  of  the  Kokomo  Railway 
&  Light  Company,  died  recently  in 
Indianapolis  after  a  long  illness.  Mr. 
Holliday  had  been  identified  as  an  officer 
or  director  with  many  other  industrial 
enterprises.  He  was  horn  54  years  ago 
and  was  a  graduate  of  the  Massachusetts 
Institute  of  Technology. 

• 

Elias  McClelland  Poston,  presi¬ 
dent  of  the  New  York  Coal  Company, 
Columbus,  Ohio,  died  suddenly  at  hi> 
home  in  that  city  October  9.  Mr. 
Poston  was  one  of  Ohio’s  leading  in¬ 
dustrialists,  having  engaged  since  early 
manhood  in  the  development  of  the  coal, 
clay  and  power  resources  of  the  Hock¬ 
ing  Valley  section  of  that  state.  A 
pioneer  in  the  electric  industry,  Mr. 
Poston  was  identified  with  the  vei:^-' 
beginnings  of  the  electrical  venture  in 
Nelsonville,  his  native  city,  which  de¬ 
veloped  into  the  present  Southern  Ohio 
Electric  Company,  of  which  his  son, 
J.  B.  Poston,  is  vice-president  and  gen¬ 
eral  manager,  Mr.  Poston  was  69 
years  of  age. 
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Financial  and  Statistical  News 


WHILE  showing  an  unusually  wide  divergence  in  ratio  of 
the  decline  in  earnings,  most  of  the  larger  utilities,  especially 
holding  companies,  are  now  reflecting  the  severity  of  the 
depression  which  affected  most  other  industries  earlier.  While  the 
majority  have  held  expenses  down  rigidly,  a  few  show  a  greater 
drop  in  net  than  in  gross  earnings.  Some  companies  are  still 
showing  dvances  in  earnings. 

- Utility  bo.nd  sales  contracted  again  this  week  with  prices 

receding  somewhat  along  with  common  stock  prices.  Average  of 
37  utility  common  stocks  is  now  44.0,  against  45.9  last  week,  a  low 
for  the  year  of  41.2  and  a  high  of  74. 

▼  ▼ 


Commonwealth  &  Southern 
Reduces  Dividend 

(‘oMMONWEALTii  &  SOUTHERN  directors 
declared  a  dividend  of  15  cents  a 
share  on  common  stock  for  the  six 
months  ending  March  1,  1932,  payable 
on  that  date  to  holders  of  record  at 
the  close  of  business  February  5,  1932, 
deeming  it  wise  thus  to  reduce  the 
current  dividend  to  a  rate  which  is  well 
within  the  present  earnings.  The  di¬ 
rectors  declared  the  regular  quarterly 
dividend  of  $1.50  per  share  on  its  pre¬ 
ferred  stock  $6  series,  payable  Janu¬ 
ary  2,  1932,  to  holders  of  record  at  the 
close  of  business  December  4,  1931. 

T 

Consolidated  Gas  Offer 


T 

of  the  minority  stock  is  essential  to 
consummation  of  the  plan. 

The  Consolidated  Gas  Company  at 
present  owns  420,145  of  the  430,000 
outstanding  common  .shares  of  the  New 
York  &  Queens  Electric  Light  &  Power 
Company,  and  9,460  of  the  12,500  pre¬ 
ferred  shares  outstanding.  Thus,  hold¬ 
ers  of  9,855  common  and  3,040  preferred 
shares  are  affected  by  the  offer.  There 
are  approximately  75  common  and  75 
preferred  holders  of  New  York  & 
Queens  stock. 

T 


Rate  Reductions  Brins 
Increased  Consumption 

Rate  reductions  by  the  Public  Serv¬ 
ice  Company  of  Northern  Illinois  over 
the  past  year  have  amounted  to  a  sav¬ 
ing  for  customers,  and  corresponding 
decrease  in  the  company’s  revenues, 
of  more  than  $1,351,000.  This  was 
brought  out  in  the  quarterly  statement 
of  earnings  made  public  la.st  week  and 
to  be  inclosed  with  dividends  sent 
tr)  the  company’s  stockholders  on 
November  1. 

A  cut  in  residential  electric  rates 
slightly  more  than  a  year  ago  saved 
customers  more  than  $1,500,000  during 
the  twelve  months  that  followed  the  re¬ 
duction.  The  portion  of  this  amount 
applying  to  the  quarter  just  ended  was 
$141,01)0,  according  to  the  quarterly 
bulletin. 

The  tendency  of  these  rate  reductions, 
however,  is  to  increase  the  business  of 
the  company.  Evidence  of  this  with 
respect  to  'the  last  reduction  in  elec¬ 
tric  rates  is  to  be  found  in  the  6  per 
cent  increase  in  consumption. 

T  T 


Utility  Bonds  Adapted 
to  Bank  Investment 


to  Subsidiary 

.Announcement  has  been  .made  by 
the  Consolidated  Gas  Company  of  New 
\ Ork  of  the  offer  of  one  share  of  pre¬ 
ferred  and  one-half  share  of  common 
stock  for  each  share  of  preferred  stock 
of  the  New  York  &  Queens  Electric 
Light  &  Power  Company  held  by 
minority  interests,  and  one  share  of 
preferred  and  2J  shares  of  common  for 
each  common  share  of  the  same  com¬ 
pany  owned  by  minority  holders. 

This  offer  resulted  from  negotiations 
between  a  committee  composed  of  G.  H. 
Church,  William  Carnegie  Ewen  and 
Fred  W.  Gwynne,  representing  the 
minority  interests,  and  officials  of  the 
company.  This  policy  is  in  line  with 
the  company’s  dans  to  eliminate  minor¬ 
ity  interests  in  subsidiary  operating 
companies  in  order  to  facilitate  a  finan¬ 
cial  concentration.  The  committee  rep¬ 
resenting  the  New  York  &  Queens 
minority  holders  has  written  a  letter 
to  stockholders,  asserting  that  it  con¬ 
siders  the  terms  of  the  exchange  pro¬ 
posed  most  advantageous  to  the  minority 
stockholders.  Deposit  of  virtually  all 


CHARACTERISTIC.S  of  the  utility 
industry  which  make  its  bonds  es¬ 
pecially  suitable  for  institutional  invest¬ 
ment  were  thus  summarized  by  Matthew 
.S.  Sloan,  president  of  the  New  York 
Edison  Company,  in  addressing  the  38th 
annual  meeting  of  the  Savings  Bank 
•Association  of  New  York  recently : 

“1.  It  is  an  unusually  stable  business. 
“2.  It  is  a  growing  business;  growing 
with  population  increase :  growing  with 
the  higher  living  standards  which 
American  ambition  always  produces : 
growing  with  the  results  of  wide  and 
extensive  scientific  research. 

“3.  It  is  a  business  which  makes  its 
[iroduct  on  customers’  demands ;  hence 
has  no  problem  of  surplus  goods. 

“4.  It  is  a  business  as  free  from  labor 
troubles  as  one  can  be. 

“5.  It  is  a  virile,  progressive  busi¬ 
ness,  willing  and  able  to  avail  itself  of 
the  efficiencies,  economies  and  new 
sales  possibilities  which  technical  study 
and  experimentation  and  research  make 
possible. 

“6.  It  is  a  business  kept  on  its  toes 
by  the  fact  that  it  serves  every  class 
and  group  in  our  population,  in  home 


and  place  of  business.  Supplying  a 
necessity  of  life,  it  is  daily  under  the 
keenest  critical  obserotion  every  minute 
of  the  24  hours. 

‘‘7.  It  is  a  business  supervised  and 
regulated  by  public  authority.  As  such, 
its  rates,  its  quality  of  service,  its  capital 
issues  are  under  official  scrutiny,  and  it 
operates  with  the  legal  guarantee  of  a 
fair  return  on  the  value  of  its  invest¬ 
ment  in  property  used  for  public  service, 
if  it  can  earn  it.  That  qualification 
means  much,  but  at  least  the  utility  has 
legal  protection  against  rates  which 
might  be  set  so  low  as  not  to  yield  a 
fair  return  under  proper  management. 

“One  further  point  should  be  men¬ 
tioned — the  wide  distribution  of  its 
junior  .securities,  which  has  a  stabilizing 
effect  on  the  senior  securities.’’ 

Discu-ssing  the  ability  of  utility  .se¬ 
curities  to  withstand  depression  Mr. 
Sloan  said : 

“I  think  no  better  proof  of  what  I 
have  just  said  could  be  produced  than 
the  record  of  utilities  during  this  period 
of  depression.  We  know  only  too  well 
what  has  happened  to  business  in  gen¬ 
eral.  We  know  of  factories  closed,  of 
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dividends  passed  or  reduced,  of  working 
time  reduced,  of  wages  cut..  There  has 
been  little  of  such  conditions  in  the 
utility  field.  I  don’t  say  that  boastfully. 
It  is  a  statement  of  fact.  We  have  had 
our  problems  to  face.  We  have  had  to 
economize  and  to  dig  hard  for  busi¬ 
ness.  I  don’t  believe  there  could  be  a 
more  severe  test  of  the  strength  and 
flexibility  of  a  business  organization,  its 
inherent  soundness  and  its  ability  to 
meet  changing  conditions  than  this 
period  has  presented.  Public  utilities  as 
a  class  have  come  through  it  splendidly 
because  the  business  is  what  it  is.  Earn¬ 
ings  of  some  companies  have  fallen  ofif, 
but  not  in  any  large  degree.  Earnings 
of  others,  perhaps  more  fortunately 
situated  geographically,  or  better  able  to 
introtluce  measures  of  economy  or  pro¬ 
gressive  sales  methods,  have  increased 
despite  the  bad  times. 

“Consider,  if  you  please,  the  show¬ 
ing  made  by  the  electric  companies  of 
the  country  in  1*^30.  Their  large  power 
sales  decreased  about  8  per  cent.  'Pheir 
sales  to  homes  increased  14  per  cent. 
Sales  to  offices,  stores,  theaters  and  other 
commercial  establishments  increased,  as 
did  highway  and  street  lighting  and 
other  outdoor  lighting.  Thus  the  total 
current  sold  clecreased  about  2  per  cent 
compared  with  the  previous  year,  but 
the  gross  revenue  increased  about  3  per 
cent.  This  was  because  the  increases 
'n  sales  fell  into  the  higher  brackets  of 
he  rate  schedules,  whereas  large  power 
-ales  which  decreased  were  in  the  low- 
e>t  price  ranges.” 

▼ 

Uses  Portable  Exhibits 
to  Increase  Rural  Sales 

Ri'ral  ct'.STOMEUS  are  constantly  being 
added  to  the  networks  of  the  Middle 
West  Utilities  System,  which  cover  por¬ 
tions  of  31  states.  During  the  first 
seven  months  of  this  year  the  number 
of  rural  customers  added  was  12.8  per 
cent  greater  than  in  the  corresponding 
period  of  10.^0. 

Not  only  are  more  rural  customers 
being  added,  but  those  who  have  been 
customers  for  some  time  are  using  elec¬ 
tricity  to  perform  an  increasing  number 
of  tasks.  Sales  of  electricity  to  rural 
customers  are  14.2  per  cent  ahead  of 
last  year. 

Since  the  Middle  \\  est  Utilities  Sys¬ 
tem  serves  primarily  small  communities, 
more  than  5.000  located  in  31  states,  it 
is  in  a  particularly  fortunate  position  to 
supply  the  expanding  rural  market. 
Operating  companies  of  the  system  have 
made  Use  of  portable  exhibits,  model 
farms  and  displays  at  local  and  state 
fairs  in  order  to  familiarize  farmers 
with  the  advantages  of  electricity 
through  the  use  of  various  types  of 
appliances  now  available. 


^'Bottom  Reached/^ 

Power  Executive  Finds 

Frank  D.  Comerford,  president  of  New 
England  Power  Association,  a  division 
of  International  Hydro-Electric  System, 
believes  the  bottom  of  the  depression 
has  been  reached.  He  says : 

“Hlvery  index  of  industrial  activity  in 
New  England  indicates  that  the  bottom 
of  the  depression  was  reached  some 
time  ago.  This  does  not  mean  that 
business  is  booming  now  or  that  old- 
fashioned  prosperity  is  just  around  the 
corner.  But  we  have  reason  to  hope 
that  during  the  coming  winter  condi¬ 
tions  will  be  more  satisfactory  than  a 
year  ago. 

“New  England  Power  Association 
serves  the  most  highly  industrialized 
sections  of  Massachusetts  and  Rhode 
Island.  The  association’s  business  in¬ 
dex,  based  on  power  sales  to  the  various 
classifications  of  industry  and  adjusted 
for  seasonal  variations,  shows  that  the 
low  point  was  reached  last  January, 
when  takings  were  only  77  per  cent  of 
an  average  based  on  the  preceding  three 
years.  F’rom  that  point  there  was  a 
steady  gain  until  July,  when  unusual  ac¬ 
tivity  in  textiles  and  shoes  brought  the 
index  to  90.  In  August  there  was  a 
falling  off  to  83,  but  in  September  the 
curve  turned  upward  again  and  was  85 
for  the  month. 

“The  four  major  industries  served  by 
our  association  are  textiles,  rubber, 
paper  and  metals.  The  textile  lows  are 
more  than  a  year  in  the  past ;  rubber  hit 
its  low  in  November  of  last  year,  and 
j)aper  in  January  of  this  year.  The 
metal  industries,  however,  were  at  a  low 
ebb  in  the  spring  and  summer  of  this 
year  and  began  to  turn  upward  only 
in  August  and  September. 

“In  spite  of  decreased  industrial  de¬ 
mands,  the  electric  power  industry  of 
New  England  is  in  a  healthy  condition, 
due  to  the  steadv  increase  in  domestic 


consumption.  For  the  first  nine  months 
of  the  year  this  increase  averaged  8^ 
per  cent.” 

T 

Canada’s  Output  for 
Ausust  Is  Down 

Central-station  operations  in  Can¬ 
ada  continue  below  the  level  of  recent 
years.  The  output  during  August,  re¬ 
ported  by  the  Dominion  Bureau  of 
Statistics  as  1,251.715,000  kw.-hr.,  was 
11  per  cent  less  this  year  than  last,  13 
per  cent  less  than  in  1930  and  5  per  cent 
less  than  in  1928. 

The  comparison  with  July  is  more 
favorable;  it  shows  a  slight  increase, 
whereas  in  1930  there  was  a  decrease. 

All  but  1.4  per  cent  of  the  energy 
was  generated  from  water  power.  Of 
this,  Quebec  produced  644,446,000  kw.- 
hr.  against  710,842,000  kw.-hr.  a  year 
ago,  Ontario  352,877,000  against  457.- 
424,000,  the  Prairie  Provinces  98,119,- 
000  against  84,925,000,  British  Colum¬ 
bia  93,900.000  against  96.075,000,  and 
the  Maritime  Provinces  44,924,000 
against  41,778,000.  Most  of  the  fuel¬ 
generated  energy  was  in  the  Prairie 
Provinces,  12,905,000  kw.-hr.  against 
14.898,000. 

T 

Weekly  Energy  Output 

Output  of  electric  light  and  power 
plants  in  recent  weeks,  with  comparable 
figures  for  other  years,  is  announced  by 
the  National  Electric  Light  Association 
as  follows : 

1931  1930  1929  1928 


September  19 .  1,663  1,722  1,792  1,614 

September  26 .  1,660  1-,7I4  1,778  1,623 

October  3 .  1,646  1,711  1,819  1,637 

October  10 .  1,653  1,724  1,806  1,651 

October  17 .  1,656  1,729  1,799  1,665 

October  24 .  1,647  1,747  1,824  1,678 


The  last  three  are,  in  order,  4.1,  4.2 
and  5.8  per  cetit  under  1930. 


Energy  generated  weekly  for  electric  light  and  power 
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Utility  Acts  to  Relieve 
Local  Unemployment 

A  SPECIAL  stockholders’  MEETING  Was 
called  by  the  Hartford  Electric  Light 
Company  to  authorize  “the  expenditure 
by  the  company  of  such  sums  up  to 
$30,000  as  may  he  required  in  doing  its 
share  as  a  Hartford  corporation  toward 
the  relief  of  local  unemployment  during 
the  coming  winter  and  to  authorize  the 
payment  f)f  such  sums  to  the  proper 
officers  of  the  city  or  the  community 
chest  or  other  appropriate  agencies. 

"In  explantion  of  this  recommended 
action,”  the  company  states,  “the  special 
conditions  pertaining  this  year  make  the 
assumption  of  such  obligations  by  cor¬ 
porations  absolutely  essential  to  their 
continued  prosperity,  as  it  is  obvious 
that  unless  relief  can  he  afforded  locally, 
the  federal  Congress  in  Washington 
will  do  so  by  instituting  a  national  dole. 

“The  dole,  once  in  effect  as  a  federal 
measure,  will  continue  indefinitely  and 
become,  as  in  England,  an  unbearable 
burden  to  both  individuals  and  corpora¬ 
tions,  whereas  if  relief  is  afforded 
through  local  subscription,  the  assess¬ 
ment  will  cease  at  the  end  of  the 
emergency. 

“The  danger  of  federal  legislation  ac¬ 
companied  with  burdensome  increase  of 
federal  taxes  is  very  real  and  can  only 
he  averted  by  the  assurance  that  suffer¬ 
ing  will  he  relieved  through  local 
measures. 

“The  above  contemplated  expenditure 
is  for  unemployment  relief  over  and 
above  the  needs  of  the  community  chest 
for  the  support  of  local  charities.  The 


needs  of  the  latter  this  year  are  naturally 
greater  than  ever  before  and  require 
larger  and  more  numerous  subscriptions 
from  individuals  than  in  previous  years. 
Consequently,  it  is  essential  that  cor¬ 
porations  shoulder  some  part  of  the  un¬ 
employment  relief  which  this  year  is 
added  to  the  need' for  local  charity. 

"The  officers  of  your  company  believe 
that  it  is  within  their  power  to  make 
the  above  expenditure  in  the  interest  of 
the  stockholders  just  as  they  would  any 
other  necessary  expenditure  and  they 
ask  for  a  specific  authorization  largely 
for  the  sake  of  acquainting  the  stock¬ 
holders  of  the  company  with  the  serious¬ 
ness  of  the  emergency  now  existing  and 
the  imminent  danger  of  federal  inter¬ 
ference  in  local  problems.” 

T 

South  West  Utility  Adds 
New  Industries  to  Lines 

Further  indication  of  the  .South- 
west’s  tendency  to  become  more  self- 
sufficient  industrially  is  a  report,  issued 
by  James  C.  Kennedy,  president  of  the 
Central  &  South  West  Utilities  Com¬ 
pany,  showing  that  a  gross  of  293  new 
industries  were  added  to  the  lines  of 
his  company’s  subsidiaries  during  the 
first  six  months  of  1931. 

It  is  estimated  that  more  than  11,000 
persons  are  being  employed  by  the  added 
industries  and  that  the  annual  kilowatt- 
hour  power  consumption  of  the  added 
industries  will  be  more  than  55.000,000. 
The  added  annual  payroll  is  estimated  at 
over  $16,000,000. 


NEWS  BRIEFS 

The  .seventh  customer  -  ownership 
share  offering  has  been  successfully 
completed  by  the  Southern  Canail.i 
Power  Company,  Ltd.  The  official 
opening  of  the  offering,  which  had  been 
scheduled  to  take  place  on  October  12. 
had  to  be  called  off  at  midnight 
October  10,  inasmuch  as  reservations  by 
then  were  already  heavily  in  excess  of 
the  number  of  shares  available. 

O 

There  have  been  placed  on  the  Bos¬ 
ton  Stock  E.xchange  list  $1,000,000  of 
6  per  cent  gold  debentures  of  the  New 
England  Gas  &  Electric  Association  to 
be  dated  November  1,  1931,  and  to 
mature  November  1,  2031. 

• 

New  York  Stock  Exchange  has  au¬ 
thorized  the  listing  of  five-year  5  per 
cent  gold  notes  of  the  Pacific  Public 
Service  Company  to  the  amount  of 
$8,000,000. 

• 

The  Massachusetts  Department  of 
Public  Utilities  has  sanctioned  a  four- 
for-one-share  split-up  of  the  Citizens’ 
Gas,  Electric  &  Power  Company, 
Nantucket,  Mass.,  and  a  par  value  re¬ 
duction  from  $100  to  $25.  The  out¬ 
standing  capital  stock  amounts  to  $450,- 
UOO.  It  is  proposed  to  change  the  name 
of  the  company  to  the  Nantucket  Gas 
&  Electric  Company. 

• 

Detroit  Edison  Company  will  redeem 
on  December  15  all  of  its  ten-year  6 
per  cent  convertible  gold  debenture 
Ixmds,  series  of  1932,  issued  and  then 
outstanding. 


CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


OperatinK  ronipanies 


Ppr 

Cent 


Detroit  Edison 
(Year  ended  .September  30) 


Eastern  Texas  Electric  &  Con¬ 
stituent  Cos. 

( Y ear  ended  August  3 1 ) 

Gross  earnings . 

Net  earnings . 

Gulf  States  Utilities 

(Year  ended  August  31) 

Gross  earnings . 

Net  earnings . 

I-nuisville  Gas  &  Electric 
(Year  ended  August  31) 

Gross  earnings . 

Net  earnings . 

.Northern  States  Power 
(Year  ended  August  31) 

Gross  earnings . 

Net  earnings . 

Oklahoma  Gas  &  Electric 
(Year  ended  .August  3!) 

Gross  earnings . 

Net  earnings . 

Puget  .Sound  Power  &  Light  & 
subs.* 

(Year  ended  August  31) 

Gross  earnings . 

Net  earnings . 

San  Diego  Consolidated  Gas  & 
Electric 

(Year  ended  August  31) 

Gross  earnings . 

-Net  earnings . 


1931 

1930 

Increase 

$50,541,232 

$54,710,285 

—  7.6 

17,375,933 

17,567,482 

—  1.9 

9,604,103 

10,208,449 

—  5.9 

3,740,160 

4,245,743 

—  11.9 

6,598,491 

7,107,715 

—  7,  1 

2,765,805 

3,208,845 

—  13.8 

10,861,315 

10,488,991 

3.6 

5,901,524 

5,373,543 

9.8 

33,888,774 

33,151,857 

2.2 

17,181,360 

16,786,552 

2.4 

12,706,094 

14,791,940 

—  14.2 

5,980,260 

6,960,077 

—  14.0 

16,318,819 

17,108,677 

—  4.6 

7,125,269 

7,277,003 

—  2.  1 

7,405,776 

7,289,700 

1.6 

3,763,736 

3,559,996 

5.7 

( Iperatiiig 
Ratio 


65 


58 


56 


Operating  Companies 


Per 

Cent 


<  )perating 
Ratio 


930 

3'irginia  Electric  &  Power  &  subs. 
(Year  ended  .August  3 1 ) 

1931 

1930 

lncrea.se 

1931 

1930 

68 

Gri'i?  earnings . 

$17,100,782 

$17,184,073 

—  0.5 

54 

55 

Net  earnings . 

Wisconsin  Public  Service 
(Year  ended  .August  31) 

7,867,386 

7,730,146 

1.8 

Gross  earnings . 

5.597,174 

5,619,691 

—  0.4 

59  i 

55 

Net  earnings .  2,352,836  2,389,861 

Holding  C'ompanies 

.American  Water  Works  &  Elec¬ 
tric  &  subs. 

(Year  ended  .August  31) 

—  1.6 

Gross  earnings . 

$51,642,491 

$55,096,974 

—  6  3 

52 

50 

Net  earnings . 

Cities  .Service 

(Y'ear  ended  September  30) 

24,942,291 

27,404,560 

—  9.0 

Gross  earnings . 

41,264,823 

60,266,054 

—  31.5 

Net  earnings . 

Federal  Light  &  Traction 
(Year  ended  .August  31) 

38,799,382 

58,130,187 

33.2 

Gross  earnings . 

8,256,057 

8,510,247 

—  3.0 

57 

57 

Net  earnings . 

Philadelphia  Company 
(Y'ear  ended  .August  31) 

3,573,876 

3,660,187 

—  2.4 

Gross  earnings . 

58,703,956 

62,677,376 

—  6.3 

57 

Net  earnings . 

Public  Service  Corporation  of 
New  Jersey  &  subs.* 

(Y'ear  ended  .September  30) 

29,690,863 

30,626,737 

—  3.  1 

Gross  earnings . 

138,624,979 

138,734,703 

—  0.0 

67 

69 

Net  earnings . 

.Standard  Gas  &  Electric  A  subs. 
(Year  ended  August  31) 

45,537,757 

42,734,354 

6.5 

Gross  earnings .  149,690,738 

Net  earnings .  73,239,064 

*  Operating  expenses  include  depreciation. 

155,277,128 

74,596,894 

—  3.6 

—  1.8 
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Business  News  and  Markets 


N.E.M.A.  Representative 
on  Standards  Council 

Announxemext  has  keen  made  by  the 
•  National  Electrical  Manufacturers’  As¬ 
sociation  of  the  appointment  of  H.  D. 
keed,  Bishop  Wire  &.  Cable  Company, 
New  York  City,  as  its  representative  on 
the  Standards  Council  of  the  American 
Standards  Association  and  H.  A.  Cal- 
derwood,  electrical  engineer  National 
Molding  Division,  Electrical  Products 
Corporation,  Pittsburgh,  Pa.,  as  alter¬ 
nate  for  Mr.  Reed  on  the  Council.  Mr. 
Reed  succeeds  R.  W.  E.  Moore  of 
the  National  Electrical  Manufacturers’ 
Association. 

T 

General  Electric  Sales 
and  Earninss  Drop 

Details  of  the  September  30  report 
of  the  General  Electric  Company,  the 
leading  items  of  which  have  already 
been  published,  follow.  The  statement 
shows  sales  and  earnings  of  the  com¬ 
pany  for  the  first  nine-month  periods 
of  the  past  two  years : 

1931  1930 

Net  sales  billed .  $206,138,967  $287,886,541 

I.e8s  cost  of  sales  billed.. .  .  183,015,401  254,760,876 


Net  income  from  sales . 

$23,123,565 

$33,125,664 

<  Hlier  income . 

9,561,535 

11,324,254 

Profit  available  for 

dividends . 

Less:  Cash  dividends  on 

$32,685,100 

$44,449,918 

siKM'ial  stock . 

1,931,250 

1,931,209 

Profit.  available  for 
dividends  on  coninion 

stock .  $30,753,850  $42,518,708 


T 

British  Electrical 
Trade  Improves 

So  FAR  THIS  YEAR  June  has  been  the 
best  month  for  electrical  ef|uipment  or¬ 
ders  in  the  United  Kingdom,  .\ctual 
activity  also  showed  a  slight  improve¬ 
ment  in  that  month,  a  small  decrease  in 
the  total  number  of  electrical  workers 
unemployed  being  recorded  in  all 
branches  of  the  industry. 

In  power  generation  as  well,  the  sea¬ 
sonal  fall  was  lighter  than  usual, 
(.'ompared  with  June.  1^30.  the  returns 
(•f  generation  for  authorized  undertak¬ 
ings  show  an  increase  of  almost  e.xactly 
HI  per  cent,  which,  in  view  of  the  de- 
I)ressed  conditions  ruling,  is  regarded 
as  satisfactory. 

(ienerally  speaking,  the  countries 


which  have  hitherto  been  the  chief  mar¬ 
ket  for  British  electrical  exports  have 
now  reduced  their  demand  to  a  mini¬ 
mum,  while  Latin  America  and  Europe 
have  increased  their  demands  and 
thereby  counterbalanced  the  decline  of 
the  old  markets. 

T 

National  Electrical  Code 

I'liE  National  Electrical  Code,  Cl- 
1931,  which  was  approved  as  American 
standard  by  the  American  Standards 
.\ssociation  in  August,  has  now  been 
published  and  is  available  at  5  cents 
{ler  copy.  The  code  was  prepared 
under  the  sponsorship  of  the  National 
Fire  Protection  Association.  It  was 
published  by  the  National  Board  of  Fire 
Underwriters.  Copies  may  be  obtained 
from  the  National  Fire  Protection  As¬ 
sociation,  60  Batterymarch  Street,  Bos¬ 
ton ;  from  the  National  Board  of  Fire 
Underwriters,  85  John  Street,  New 
York,  and  from  the  American  Stand¬ 
ards  Association,  29  West  39th  Street, 
New  York. 

T 

Joh  ns-Manville  Shows 
Sharp  Profit  Reduction 

The  report  of  the  Johns-Manville 
Corporation  and  subsidiaries  for  the 
quarter  ended  September  30,  1931, 

shows  net  profit  of  $261,406  after  de¬ 
preciation.  depletion,  federal  taxes,  etc. 
riiis  compares  with  $715,657  in  the 
preceding  quarter  and  $1,202,867  in  the 
third  (|uarter  of  the  previous  year. 

Net  profit  for  nine  months  ended 


September  30,  1931,  was  $1,207,174 
after  charges  and  taxes,  comparing 
with  $2,943,027  in  the  first  nine  month^ 
of  1930. 

Nine  months  ended  September  30: 

1931  1930 

Sales .  $25,863,353  $38,143,538 

Expenses,  depreciation,  de¬ 
pletion,  etc .  24,511,649  34,827,342 


Balance .  $1,351,704  $3,316,196 

Federal  taxes .  144,530  373,169 


Netprofit .  $1,207,174  $2,943,027 


T 


Westinghouse  Shows 
Larger  Third  Quarter  Profit 

Net  profit  reported  by  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany  for  the  third  quarter  of  the  year 
was  $992,632  after  depreciation,  em¬ 
ployees’  service  annuities,  reserves  and 
taxes,  etc.,  against  $926,604  in  the  pre¬ 
ceding  quarter  and  a  net  loss  of  $2,885,- 
945  for  the  first  quarter  of  the  year. 

For  the  first  nine  months  of  1931  the 
company’  reports  a  net  loss  of  $966,709 
after  charges  and  taxes  against  a  net 
profit  of  $11,352,244  for  the  first  nine 
months  of  1930.  'I'he  income  account 
of  Westinghouse  and  proprietary  man¬ 
ufacturing  companies  for  the  past  quar¬ 
ter  and  the  nine  months  ended  Septem¬ 
ber  30  follows : 

Nine 

Quarter  Months 
Ended  Ended 

Sept.  30,  Sept.  30, 
1931  1931 

Net  sales  bill .  $27,230,402  $87,853,735 

Costs,  federal  taxes,  etc .  26,392,203  89,963,358 


Net  operating  profit .  $838,199  *$2,109,623 

Other  income  less  miscel¬ 
laneous  charges .  154,433  1,142,914 


Netprofit .  $992,632  *$966,709 

*Loss. 


T  ▼  T 

DELINQULNT  ELECTRICAL  ACCOUNTS 

(National  Electrical  Credit  .Vssociatitin) 


Niiniher  of  Aeenunts  Reported 


September-  Per  Cent 

.  -  Nine  Months - - 

Per  Cent 

Division 

1930  1931  Inc.  or  Dec.  1930 

1931 

Inc.  or  Dec. 

New  Vt)rk . 

192  161  —16.1 

2,619 

2,146 

—  18.0 

Middle  and  Southern  .\tlantic 

126  97  —23.0 

1,459 

1,079 

—  26.0 

New  England . 

92  100  -t-  8.6 

1,082 

841 

—  22.2 

Central . 

529  428  —19.0 

6,560 

5,045 

—23.0 

Total . 

939  786  —16.3 

1 1,720 

9,111 

—22.3 

Total  Amounts  Reported 

. - .“September-  Per  Cent  ^ 

- Nine  Months - - 

Per  Cent 

1930 

1931  Inc.  or  Dec. 

1930 

1931 

Inc.  or  Dec. 

New  York . 

$16,722 

$17,388  +  4.0 

$416,182 

$276,315 

—  33.6 

Middle  and  Southern  .\tlantic. 

11,232 

10,089  —10.2 

225,516 

137,006 

—39.2 

New  England . 

6,217 

10,654  -1-71.3 

144,901 

74,846 

—48.3 

Central . 

59,727 

40,406  —32.3 

856,922 

458,481 

—46.5 

Total . 

$93,898 

$78,534  —16.4  $1,843,521 

$946,828 

—42.4 

800 
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Washins  Machine 
Orsanization  Launched 

Announcement  has  been  made  to  the 
trade  of  the  formation  of  Major  Ap¬ 
pliances,  Inc.,  with  offices  and  plant 
ill  Peoria,  Ill.  R.  W.  Gorham,  for¬ 
merly  general  sales  manager  Altorfer 
Brothers  Company,  is  president  and 
treasurer.  A.  J.  Hartley  of  the  Hart¬ 
ford  Carter  Company  of  Peoria  is  vice- 
president  and  secretary. 

A  general  line  of  washing  machines 
and  i rollers  will  be  marketed  under  the 
name  "Utility.”  This  wa.sher  is  to  be 
sold  C.O.D.  only,  to  save  overhead, 
carrying  charges,  credit  losses  and  col¬ 
lection  expense. 

T 

TRADE  BRIEFS 


Vaughan  Engineers,  a  well-known 
Boston  consulting  organization,  has 
transferred  its  offices  from  44  School 
Street  to  20  Beacon  Street,  Bo.ston, 
effective  immediately. 

• 

John  S.  Ware,  for  the  past  two  years 
national  representative  for  R.  W. 
Cramer  &  Company,  has  been  perma¬ 
nently  stationed  as  district  representa¬ 
tive  at  Chicago,  where  he  will  handle 
Sauter  time-switch  activities  in  several 
states  in  the  Middle  West  territory. 
After  being  graduated  from  Columbia 
L'niversity,  1927,  Mr.  Ware  joined  the 
Westinghouse  organization,  later  be¬ 
coming  associated  with  the  Cramer 
Company. 

• 

C.  B.  Coldwell  has  been  transferred 
to  the  Fort  Worth  office  of  the  Inter- 
national-Stacey  Corporation. 

• 

Pennsylvania  Pump  &  Compressor 
Company,  Easton,  Pa.,  has  formed  a 
connection  with  Byer  Engineering 
-Associates  of  the  same  city. 

• 

D.  Myles  Shepard  has  been  elected 
vice-president  of  Landers,  Frary  & 
Clark,  New  Britain,  Conn. 

• 

W.  J.  McDonough  has  joined  the 
engineering  staff  of  the  Northern 
I’aiuipment  Company,  Erie,  Pa. 

• 

The  Dampney  Company  of  Hyde 
Park,  Boston,  Mass.,  announces  the 
appointment  of  Clarence  J.  Hunter  to 
the  position  of  general  sales  manager 
with  headquarters  at  Hyde  Park.  He 
wu'.  formerly  manager  of  the  Philadel¬ 
phia  branch  office. 

• 

E.  R.  Dougherty  has  joined  the  sales 
organization  of  the  American  Man¬ 
ganese  Steel  Company. 


Cirowth  in  demand  for  Telechron 
electric  clocks  has  necessitated  a  con¬ 
siderable  increase  in  production  facili¬ 
ties  at  the  Warren  Telechron  Company 
factory  at  Ashland,  Mass. 

• 

Morison  Electrical' Supply  Company 
reports  for  September  sales  of  $133,393, 
as  compared  with  $145,928  last  year,  a 
decrease  of  8.5  per  cent.  Nine  months’ 


sales  are  $1,325,161  compared  with 
$1,334,442  last  year,  a  decrease  of 
$9,281. 


A  complete  listing  of  bus  connectors 
and  ground  fittings  compiled  for  easy 
reference  is  announced  by  Memco  Engi¬ 
neering  &  Manufacturing  Company,  Inc., 
Long  Island  City,  N.  Y. 


T  T  T 


Electrical  Manufacturing 


Slight  I  ncrease  in 

For  five  consecutive  months  the  pro¬ 
ductive  activity  in  electrical  manu¬ 
facturing  plants  has  not  varied  more 
than  1.5  per  cent  from  the  mean  of 
that  period.  The  lowest  point  was 
re^iched  in  August,  and  was  followed 
by  a  moderate  rise  in  September,  ac¬ 
cording  to  reports  of  energy  consump¬ 
tion  received  by  the  Electrical  World. 


Comparative  Index  Numbers 


1931 

1930 

September . 

_  129.8 

150.0 

.August . 

_  128.0 

152.2 

.luly . 

. ...  130.1 

148.5 

•Fune . 

....  130.8 

160.2 

•May . 

_  132.0 

158.0 

.^verase,  nine  months . 

....  133.9 

156.5 

The  ujjward  movement  was  contrary 
to  that  of  1930  at  the  same  season,  but 
in  the  same  direction  as  in  every  other 
year  covered  by  this  series  of  data. 
In  fact,  the  upward  movement  from 
August  to  September  has  generally 
been  much  more  pronounced. 

Compared  with  September  of  last 
year  operations  are  now  down  13  per 
cent,  but  the  low  month,  March,  is 
exceeded  by  4  per  cent. 


Geographical  differences  are  notice¬ 
able.  Returns  from  the  Middle  Atlan¬ 
tic  States  are  characterized  by  a  gen¬ 
eral  upward  movement  from  August, 
in  some  cases  very  pronounced.  New 
England  just  as  definitely  shows  a 
slackening,  though  the  reports  from 
several  utilities  indicate  that  the  elec¬ 
trical  manufacturing  groups  served  by 
them  are  much  more  active  than  in  the 
early  part  of  the  year.  In  the  North 
Central  States  the  numbers  of  gains  and 
of  losses  are  about  ecpial,  with  evidences 
of  weakness  in  the  manufacture  of 
appliances.  , 

T 


New  York  Metal  Prices 
Virtually  Unchanged 


Oct.  21,  1931 

Oct.  28,  1931 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic _ 

7 

7 

I..ead,  .4m.  S.  &  R.  price 

3.75 

4 

Antimony . 

6.50 

6.50 

Nickel,  inpot . 

35 

35 

Zinc,  spots . . . 

3.65 

3.58 

Tin,  Straits . 

23 

23 

Aluminum,  99  per  cent. 

23.30 

23.30 

i  180 


170 
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Market  Conditions 

Equipment  buyinj^  in  New  England  is  exceedingly  spotty, 
but  totals  represent  a  fair  volume,  especially  in  small  motors. 
The  Southeast,  however,  reports  a  slight  increase  in  the 
number  of  orders  reported  for  the  week.  Industrials  are  using  the 
present  slack  period  to  modernize  their  equipment. 

- Metropolitan  utilities  and  larger  companies  in  general  are 

doing  a  fair  amount  of  buying  in  the  Eastern  district.  The  tone  of 
business  has  improved  on  the  Pacific  Coast,  but  buying  is  still  on  a 
hand-to-mouth  basis.  Railroad  buying  is  at  a  new  low  level. 

T  ▼  ▼ 


EASTERN 

- A  LEADING  MANUFACTURER  of  clcc- 

trical  equipment  in  the  Eastern  ciis- 
triet  summarizes  the  immediate 
situation  with  the  eomment  that 
"the  larger  companies  are  doing  the 
hulk  of  buying — smaller  interests 
are  decidedly  out  of  the  market; 
indications  point  to  continuance  of 
spotty  trade  for  some  time  to  come/’ 

— Metropolitan  utility  companies 
slurw  up  better  in  the  buying  aggre¬ 
gate  than  for  several  weeks  past, 
xeith  transformers  and  accessories, 
wire  and  cable  comprising  the  ma¬ 
jority  of  commitments.  There  is  a 
definite  upward  trend  in  a  number 
of  basic  lines  of  industry  and  orders 
for  motors,  controls  and  allied 
equipment  arc  anticipated  from  that 
quarter.  Electric  lighting  in  its  dif¬ 
ferent  phases  shozos  some  good  in¬ 
quiries  and,  correspondingly,  some 
sizable  contracts. 

A  New  York  power  company  has 
placed  an  order  with  a  state  manufac¬ 
turer  for  transformers  and  auxiliary 
e(|uipment  to  an  amount  of  $125,000. 
.Another  metropolitan  utility  company 
has  contracted  with  the  same  producer 
for  network  protectors  totaling  $35,000. 
General  Cable  Corporation  has  secured 
a  contract  from  the  United  States  Army 
Signal  Corps,  Brooklyn,  for  a  (luantity 
of  wire.  Westinghouse  Electric  &  Man¬ 
ufacturing  Company  has  been  awarded 
a  contract  l)y  the  Republic  Steel  Corpo¬ 
ration  for  three  300-hp.  adjustable  speetl 
motors  with  control  apparatus  for  serv¬ 
ice  at  the  Massillon  works  of  the  com¬ 
pany,  totaling  $3(),()00. 

Twelve  bidders  have  tendered  figures 
to  the  Bureau  of  Yards  and  Docks. 
Navy  Department,  for  a  lighting  in¬ 
stallation  at  the  airplane  landing  field 
at  Miami,  I'la.,  low  figure  being  sub¬ 
mitted  by  William  Hepburn  &  Com¬ 
pany.  Miami,  at  $l().lvI0.  Department 
of  C  ommerce,  Washington,  1).  C'..  will 
receive  bids  until  November  10  foi 
allied  ecpnpment,  consisting  of  a  ;.erie> 
of  rotating  beacons,  with  course  light>> 


and  accessories,  between  Wilmington, 
Del.,  and  Washington.  Westinghouse 
Electric  &  Manufacturing  Company  is 
the  successful  bidder  for  lighting  equip¬ 
ment  for  the  new  Capitol  plaza  at 
Washington,  D.  C..  extending  from  tfie 
Capitol  to  Union  Station. 

Electric  refrigeration  continues  to 
score  satisfactory  business  and  prac¬ 
tically  all  of  the  leading  manufacturers 
are  running  close  to  capacity.  Sparks, 
Withington  Company,  Jackson,  Mich., 
prominent  in  the  radio  equipment  field, 
is  entering  the  electric  refrigerator  in¬ 
dustry  and  will  give  over  its  entire 
plant  at  Alichigan  Center,  Mich.,  to  the 
new  line  of  output.  Electric  heater 
business  is  moving  upward  and  jobbers 
report  a  sizable  demand  for  units  to 
retail  at  $5  and  $6.  Electric  appliance 
sales  are  limited,  despite  reduced  levels 
for  percolators,  toasters  and  similar 
specialties. 

CONSTKl  CTION  PROJECT.S 

Bureau  of  Supplies  and  .Accounts.  Navy 
Department,  Washington,  D.  C.,  will  re¬ 
ceive  bids  until  November  3  for  19,800  tt. 
of  lighting  and  power  cable  and  4,900  'b. 
of  weatherproof  wire  for  New  York  Har¬ 
bor  (Schedule  6788).  Signal  Supply  Officer, 
Signal  Corps,  United  States  Army,  Army 
Base,  Brooklyn,  N.  A’.,  will  receive  bids 
until  November  10  for  1,700  mast  sections 
(Circular  41).  Armory  Board,  New  York, 
care  of  Charles  B.  Meyers,  31  Union 
Square,  New  AAjrk.  architect,  has  plans  for 
armory  for  104th  Field  .Artillery,  at 
Jamaica,  L.  I.,  to  cost  over  $S(X),000.  Board 
of  Education,  West  Orange,  N.  J.,  is  ask¬ 
ing  bids  until  November  10  for  junior 
high  school  to  cost  $550,000.  Commissioner 
of  Institutions  and  .Agencies,  Trenton, 
N.  J.,  will  receive  bids  until  November  4 
for  an  industrial  building  at  New  Jersey 
Reformatory,  Rahway.  Bureau  of  Sup¬ 
plies  and  .Accounts,  Navy  Department. 
Washington,  1).  C.,  will  receive  bids  until 
November  10  for  one  motor-generator  set, 
one  panel  and  spare  part.s,  for  Annapolis. 
Md.,  navy  yard  (Schedule  6794)  ;  also,  at 
same  time,  for  same  yard,  for  ten  d.c. 
motors  (Schedule  6801).  General  Pur¬ 
chasing  Officer,  Panama  Canal,  Washing¬ 
ton.  D.  C..  will  receive  bids  until  Novem¬ 
ber  10  for  switches,  fuses,  cable,  wire, 
conduit  fittings  and  other  electrical  sup¬ 
plies  (Schedule  2696). 


NEW  ENGLAND 

— Spotty  buying  in  small  lots,  con¬ 
fined  principally  to  small  industrial 
needs,  indicates  cauiion  in  buying 
electrical  equipment  in  this  district. 
Small  motor  sales  lead  in  interest 
and  arc  placed  in  single  orders  in 
fair  volume.  Scheduled  material 
sales,  according  to  one  manufac¬ 
turer,  are  steady,  but  weekly  book 
accounts  shozo  low  totals  in  dollars, 
with  bottom  prices  prevailing. 

Some  specialties  are  active,  including 
street  lighting,  and  a  recent  order  was 
noted  for  179  special  lighting  standards 
with  l,0()0-watt  lamps  for  an  eastern 
Massachusetts  town.  One  manufacturer 
is  considering  orders  for  special  type 
motors  for  use  in  the  regulation  of 
heavy-duty  valves.  Several  small  turbo¬ 
generators  for  institutional  and  indus¬ 
trial  use  are  being  considered.  Slacken¬ 
ing  in  buying  equipment  for  marine 
needs  is  reported  from  shipbuilding 
plants  in  this  district.  Industrial  re¬ 
covery  in  Maine  is  reflected  in  growth 
of  sales  of  electric  merchandise,  which 
for  a  recent  week  of  this  month 
amounted  to  over  $19,000  and  included 
outstanding  placement  of  washers  and 
irons.  During  a  recent  campaign  over 
160  washers  were  sold. 

CONSTRUCTION  I'RO.IECTS 

Board  of  Education.  Brookline,  Mass., 
has  approved  plans  for  school  to  cost 
$400,0()0.  Department  of  Justice,  Boston, 
Mass.,  will  build  court  house  at  East 
Cambridge,  Mass.,  to  cost  $200,000.  Board 
of  Trustees,  Roger  Williams  University, 
care  of  Woodbury  &  Stuart,  581  Boylston 
Street,  Boston,  Mass.,  architects,  has 
authorized  plans  for  college  group  at 
Westerly,  R.  I.,  including  power  hotase,  to 
cost  more  than  $2,000,000. 

❖ 

SOUTHWEST 

— While  there  has  been  no  radical 
change  in  general  business  condi¬ 
tions,  the  feeling  c.vpressed  by  man¬ 
ufacturers  and  jobbers  is  mildly 
optimistic. 

Previous  reports  on  merchandise  sales 
have  been  dark,  but  one  manufacturer 
says  that  duritig  the  past  week  by 
featuring  a  certain  line  he  sold  more 
than  5,000  of  these  articles.  .All  report 
a  good  number  of  medium-sized  orders. 
Contracts  placed  include  a  radio  trans¬ 
mission  line  for  the  United  States  engi¬ 
neering  department  costing  $2,000,  a  lot 
of  “white-way”  poles  to  cost  $2,500  and 
a  switchboard  for  a  small  town  in 
Illinois  to  cost  $3,000. 

CONSTRl  CT:oX  rRO.JECTS 
Bureau  of  Prisons,  Department  of  Jus¬ 
tice.  Washington,  D.  C.,  will  receive  bids 
until  November  12  for  mechanical  and 
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other  buildings  for  hospital  for  defective 
delinquents  at  Springfield.  Mo.,  including 
power  plant,  to  cost  $2,500,000.  Standard 
Oil  Company  of  Kansas,  Neodesha,  Kan., 
will  make  extensions  and  improvements  in 
local  oil  refining  plant  to  cost  $200,000. 
Hoard  of  Trustees,  State  Agricultural  and 
Mechanical  College,  College  Station,  Tex., 
is  having  plans  drawn  for  an  agricultural 
engineering  building,  and  for  petroleum 
engineering  building,  each  to  cost  about 
S200.000. 

❖ 

PACIFIC  COAST 

— Community  chest  and  unemploy¬ 
ment  relief  response  shows  a  re¬ 
markably  fine  and  optimistic  spirit 
and  the  general  business  tone  is 
better,  although  continued  hand-to- 
mouth  buying  keeps  down  the 
volume. 

— Holiday  stock  orders  arc  largely 
being  placed  on  the  basis  of  last 
year's  demand,  the  chief  selling  items 
being  food  mixers,  alarm  and  small 
chime  clocks,  portable  radios,  hand 
vacuum  cleaners  and  stand  sice 
spinner  zvashers. 

Hospital  work  is  very  conspicuous  in 
jobs  being  awarded,  including  three 
•Structures  totaling  $1,500,000  for  San 
Francisco  and  about  $2,000,000  worth 
of  county  hospitals  near  by.  United 
States  government  work  is  featured  by 
bids  on  the  Berkeley  post  office.  Other 
large  jobs  in  the  specification  stage  in¬ 
clude  federal  buildings,  totaling  $3,000,- 
000.  Railroad  buying  is  unprecedentedly 
low,  being  limited  to  the  barest  neces¬ 
sities  of  maintenance,  including  cables, 
train  wire  and  dispatcher  set  parts. 
Lighting  jobs  feature  a  sport  track  at 
Belmont,  special  lighting  for  railroad 
service  for  football  feature  games,  via¬ 
duct  lighting  and  especially  street  light¬ 
ing.  Recent  awards  covering  $20,000 
for  Los  Angeles,  $15,500  for  South 
San  Francisco  and  $43,750  for  a  136- 
(luplex  standard. 

Orders  during  the  past  week  cover 
$3,000  General  Electric  generator  volt¬ 
age  regulators  for  a  San  Joaquin  Valley 
job,  an  800-hp.  Westinghouse  synchro¬ 
nous  motor  for  Hawaiian  Islands,  $3,000 
commercial  lighting  fixtures  for  a  San 
I'rancisco  high  school,  a  $9,000  West¬ 
inghouse  switchboard  to  control  the 
Hoover  Dam  gravel  plant  and  two  250- 
lip.  motors  for  the  same. 

Failure  to  receive  acceptable  bids  for 
a  $500,000  light  and  power  bond  issue 
by  the  city  of  Tacoma  postpones  in¬ 
definitely  placing  of  wires  underground 
in  the  downtown  districts  and  doing 
other  betterment  work  to  the  municipal 
system  which  were  contemplated  as  an 
aid  to  the  unemployed.  F'ifteen  identi¬ 
cal  bids  for  about  $30,000  worth  of  in¬ 
candescent  lamps  and  six  offers  for 
about  $5,000  worth  of  house  meters. 


ranging  from  5  to  35  amp.  were 
opened  by  the  Board  of  Contracts  and 
Awards,  Tacoma,  on  October- 26,  and 
contracts  are  expected  to  be  let  shortly. 

No  apparatus  sales  were  reported  last 
week,  but  motors  ordered  were  an¬ 
nounced  as  follows:  Twelve  machines 
from  50  hp.  down  to  mines  in  Idaho 
and  Alaska,  30  machines  from  50  hp. 
down  to  lumber  and  pulp  mills  and 'scat¬ 
tered  industrials,  40  machines  from  75 
hp.  down,  mainly  25  hp.  and  under,  to 
industrials,  mills  and  dealers,  fourteen 
from  15  hp.  down  to  dealers  and  fish 
canneries  and  seven  machines  from  25 
hp.  down  to  a  sawmill.  Awards  for 
about  $6,000  worth  of  cable,  redhead 
beacons,  tops,  glassware  and  $2,000 
worth  of  standards  for  the  $5,000,000 
George  W'ashington  Memorial  bridge 
over  the  Lake  Washington  government 
canal  in  .Seattle  will  be  made  within  a 
week,  it  is  stated. 

CONSTRUCTION  I'ROJECTS 
United  States  Bureau  of  Public  Roads, 
San  Francisco,  Calif.,  has  plans  under  way 
for  group  of  nine  mechanical  buildings  at 
.Alameda  Calif.,  to  cost  about  $8()0.0()0. 
Standard  Oil  Company  of  California,  Inc., 
San  Francisco,  plans  development  of  oil 
properties  in  Tampico  district,  Mexico, 
with  mechanical  buildings  and  oil  units  to 
cost  over  $10,000,'000.  Board  of  Educa¬ 
tion,  San  Francisco,  is  having  plans  drawn 
for  junior  high  school  to  cost  $6(K),00(). 
Treasury  Department,  Washington,  D.  C., 
will  receive  bids  until  November  18  for 
post  office  at  Port  Angeles,  Wash.,  to  cost 
$190,000. 

❖ 

SOUTHEAST 

— Slightly  better  volume  of  busi¬ 
ness,  resulting  from  an  increased 
number  of  orders  rather  than  the 
increased  sice  of  the  indizidiuil 
orders,  is  reported  for  the  Southeast. 

One  power  company’s  creosoted  pine 
pole  orders  last  week  aggregated  $6,250. 
T'he  tendency  of  industrials  to  take  ad¬ 
vantage  of  the  dull  period  to  modernize 
their  plants  resulted  last  week  in  orders 
from  a  Tennessee  textile  for  electrical 
wiring  and  lighting  materials  aggregat¬ 
ing  $10,000  and  a  Georgia  textile 
ordered  similar  materials  to  the  extent 
of  $4,000.  .Another  Georgia  textile 
ordered  $3,000  worth  of  electrical  ma¬ 
terials  for  use  in  changing  cable  and 
power  mains.  Three  orders  were  re¬ 
ported  from  hospitals.  A  U.  S.  veterans’ 
hospital  in  Georgia  ordered  electrical 
construction  materials  amounting  to  ap¬ 
proximately  $9,000  and  a  county  hospi¬ 
tal  in  the  same  state  ordered  similar 
material  totaling  in  excess  of  $3,000. 
.A  Tennessee  hospital  ordered  a  motor- 
generator  set  costing  $5,000.  Two 
floodlighting  equipment  orders  amount¬ 
ing  to  $3,500  each  were  received  from 
Louisiana  and  'Tennessee  towns,  while 


a  North  Carolina  town  ordered  $2,500 
w^orth  of  street-lighting  equipment. 

CONSTRUCTION  PROJECTS 

Bureau  of  Yards  and  Docks,  Navy  De¬ 
partment,  Washington,  D.  C.,  will  receive 
bids  until  November  3  for  one  motor- 
driven  air  compressor  for  Hampton  Roads, 
V’a.,  navy  yard  (Schedule  6757).  Owens- 
Illinois  Glass  Company,  Toledo,  Ohio,  plans 
extensions  and  improvements  in  plant  at 
Fairmont,  AV.  \’a.,  including  installation 
of  electric  lehrs  and  other  equipment,  to 
cost  over  $150,000.  Frankfort  Industrial 
h'oundation,  Frankfort,  Ky.,  plans  indus¬ 
trial  plant  to  cost  $65,000.  State  Board  of 
Education,  Nashville,  Tenn.,  will  build  two 
units  at  State  Agricultural  and  Industrial 
College  to  cost  $30().(HK). 

❖ 

MIDDLE  WEST 

— Some  slight  impro\ement  in  gen¬ 
eral  business  is  obscrz’cd  in  this 
section.  While  the  z'olume  of  busi¬ 
ness  has  not  increased  to  any  ap¬ 
preciable  extent,  here  and  there 
bright  spvts  are  appearing  that 
seem  to  indicate  a  resumption  of 
actiz'ities  on  a  slightly  larger  scale. 

One  of  the  most  encouraging  items 
is  the  rail  and  efiuipment  buying  of 
several  railroads,  one  buying  500  ’gon¬ 
dola  cars  and  250  hopper  cars,  while 
another  bought  40,000  tons  of  rails  and 
12,000  tons  of  fastenings.  Maintenance 
and  car  rebuilding  programs  are  ap¬ 
parently  receiving  more  attention. 

Wholesale  and  retail  merchandise 
trade  is  somewhat  improved,  especially 
in  holiday  lines.  The  various  utility 
companies  are  keeping  pace  with  gen¬ 
eral  conditions,  buying  for  tbeir  im¬ 
mediate  requirements.  Some  of  the  in¬ 
teresting  items  placed  this-  week  include 
four  2.0U0-amp.,  continuous  rating, 
1,500-volt  air  circuit  breakers,  syn¬ 
chronous  selector  supervisory  equip¬ 
ment  valued  at  $7,000  and  “Mazda” 
lamps  valued  at  $150;000. 

CONSTRUCTION  PROJECTS 
Oconto,  Wis.,  plans  improvements  in. 
plant  of  Oconto  Power  &  Light  Company, 
recently  acquired,  including  installation  of 
additional  equipment,  estimated  to  cost 
$70,0(X).  Michigan  State  College,  East 
Lansing,  Mich.,  will  build  an  addition  to 
engineering  school  to  cost  over  $125,000. 
Standard  Oil  Company  of  -Indiana,  Chi¬ 
cago,  Ill.,  will  carry  out  expansion  and 
improvement  program  at  oil  refinery  at 
Casper,  Wyo.,  to  cost  over  $400:000.  United 
.States  Engineer  Office,  Chicago,  Ill.,  will 
receive  bids  until  November  16  for  elec¬ 
trical  equipment  for  locks  at  Lockport, 
Marseilles  and  Starved  Rock  (Circular. 
11).  Superintendent,  Wahpeton  Indian 
School,  Wahpeton,  N.  D.,  will  receive  bids- 
until  November  3  for  one  air  compressor. 
State  Department  of  Administration  and 
Finance,  St.  Paul,  Minn.,  plans  extensions 
in  power  plant  at  State  Reformatory,  St. 
Cloud,  including  installation  of  2()0-kw. 
generator  and  accessories. 
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New  Equipment  Available 


Electrode  for  Welding 
Within  Shielded  Arc 

IxTRODUCTioN  OF  AN  IMPROVED,  heavily 
coated  electrode  for  welding  within  the 
shielded  arc  on  mild  steel  has  been 
announced  by  the  Lincoln  Electric 
t'oinj)any  of  Cleveland.  Like  its  prede¬ 
cessor,  this  electrode  will  be  known 
conimercially  as  “Fleetwood.”  The  new 
electrode  as  compared  with  the  old  in¬ 
sures  a  higher  ductility  of  weld  metal, 
20  to  30  per  cent  elongation  in  2  in. 
The  tensile  strength  of  coupons  will  be 
increased  about  10  per  cent  with  this 
electrode  to  averages  between  65,000  lb. 
and  80.000  lb.  per  square  inch.  Re¬ 
sistance  to  corrosion  greater  than  that 
of  mild  steel  is  also  noted.  There  is 
little  "spattering”  with  the  new  elec¬ 
trode.  The  new  "Fleet weld.”  a  shielded 
arc  electrode,  recjuires  high  welding 
current  and  allows  increased  welding 
speeds. 

T 

15-Kv.  Outdoor-Type 
Metal-Clad  Switchgear 

.•\  15-kv.  oi’TDooR-TYPE  iiietal-clad 

switchgear  unit  which  can  be  assem¬ 
bled  in  as  many  sections  as  desired 
has  been  announced  by  the  Delta-.Star 
Electric  Company.  Chicago.  The  drop- 
tyi)e  oil  circuit  breakers  are  removed 
with  a  truck  for  inspection  or  adjust¬ 
ments.  The  current  and  potential 
transformers,  buses,  relays  and  cable 
entrances  are  completely  housed  in  steel 
inclosures. 

d'he  breakers  can  be  solenoid-  or 
motor-operated.  All  panels  and  doors 
are  heavily  gasketed  to  prevent  en¬ 
trance  moisture. 

T 

Owing  to  the  way  in  which  the 
end  brackets  of  the  new  type  X-5  mo¬ 
tors  are  constructed,  the  Hodine  Com- 
])any  announces  that  they  may  be  i)ro- 
vided  in  vertical  or  flange-mounted 
models  to  meet  any  specified  require¬ 
ments.  Umbrella  covers  are  optional 
on  these  installations.  These  motors 
are  available  in  ratings  of  lo  and 
i  hp.  at  1.725  r.p.m.  and  sV  and 
1*2  at  1.125  r.p.m. 

• 

TYPF,  OF  Hoit.F.R  wliicli  jirovides  a 
solution  to  the  problem  of  insuring 
adetjuate  circulation  and  correct  steam 
liberation  under  the  most  severe  con¬ 
ditions  of  operation  has  been  developed 
by  the  Combustion  Engineering  Corpo¬ 
ration.  Xew  York.  Known  as  the  C-E 
multiple  circulation  boiler,  it  dejiar^s 


from  the  conventional  design  in  two 
essentials,  tube  arrangement  and  steam 
liberation. 

• 

An  improved  insulation  matting 
for  use  as  a  protection  to  the  operators 
of  power  switchboards  has  been  an¬ 
nounced  by  the  Diamond  Rubber  Com¬ 
pany,  Akron,  Ohio.  Thicknesses  of 
A,  \  and  I  in.  are  guaranteed  to 
withstand  voltages  from  20,000  to 
45,000  volts,  it  is  claimed. 

T 

Foot-Operated  Snap- Action 
Plunger-Type  Switch 

A  PLUNGER  TYPE,  SNAP-ACTION, 
weatherproof  unit  switch,  bearing 
the  type  designation  CR-0441-LS443P 
and  designed  for  general  industrial  ap¬ 
plications,  has  been  announced  by  the 


Oencral  Electric  Company.  It  is  par¬ 
ticularly  adapted  for  foot  operation  and 
may  be  mounted  in  any  iiosition.  It  has 
six  separate  electrical  circuits,  three 
normally  open  and  three  closed. 

The  switch  has  a  positive  snap  action, 
in  either  direction,  and  is  operated  by  a 
cam  and  ball  mechanism.  It  is  of 
rugged  construction  and  is  adapted  for 
rough-duty  iiLstallations.  The  inclosing 
case  is  of  weatherproof  cast-iron  con¬ 
struction.  An  opening  in  the  side  of  the 
case  permits  the  connection  of  a  1-in. 
conduit.  All  bearings  are  made  of  oil¬ 
less  bearing  material  and  consetiuently 
no  lubrication  is  needed. 

T 

An  electrodeposited  shef;t  copper 
which  is  produced  in  rolls  60  in.  wide 
and  in  gages  down  to  0.002  in.  has  been 
introduced  by  the  Industrial  Develof)- 
ment  Uorjioration,  Boston,  Mass.  It 
has  no  directional  grain  structure  and 
its  tensile  strength  and  elongation  are 
stated  to  he  uniform  when  tested  either 
longitudinally  or  laterally. 


Face-Plate  Type 
Speed  Regulator 

A  SPEED  REGULATOR  of  the  facc-platc 
type  for  varying  the  resistance  in  the 
secondary  circuit  of  slip-ring  motors 
has  been  announced  by  the  Allen- 
Bradley  Company,  Milwaukee.  Wis. 
The  speed  regulator  is  suitable  for 
motors  up  to  25  hp.  rating  and  is  pro¬ 
vided  with  a  face  plate  of  either  25  or 
75  amp.  rating  with  an  operating  handle 
outside  the  inclosing  cabinet. 

Auxiliary  contacts  are  provided  for 
closing  a  separate  magnetic  primary 
switch  when  the  hand  lever  is  in  the 
first-speed  position.  Disconnection  of 
the  motor  by  any  cause  makes  it  neces¬ 
sary  to  move  the  lever  back  to  the  first 
position  to  pick  up  the  primary  switch, 
thereby  preventing  starting  of  the  motor 
without  all  resistance  in  the  three 
phases.  This  switch  can  also  be  pro¬ 
vided  with  a  magnetic  primary  starting 
switch  and  thermal  overload  relays,  all 
mounted  on  the  panel  frame. 

T 

Adjustable-Shaft  Motor 

An  ADJUSTABLE-SHAFT  motor  having 
fine  micrometer  adjustment  has  been 
announced  by  the  Howell  Electric  Mo¬ 
tors  Company,  Howell,  Mich.,  for  the 
use  of  pump  manufacturers.  The  ad¬ 
justment  of  the  shaft  is  accomplished 
by  cast-steel  housing,  accurately  ma¬ 
chined  with  16  threads  per  inch.  All 
adjustments  can  be  made  while  the 
motor  is  in  operation,  carrying  its  full 
load  at  full  capacity.  By  placing  a 
wrench  on  the  micrometer  adjustment, 
a  "gallon-per-minute  meter”  on  the 
pump  and  an  ammeter  on  the  motor, 
it  can  be  adjusted  to  maximum  capacity 
of  the  pump  at  maximum  efficiency  of 
the  motor  per  horsepower  in  not  more 
than  five  minutes,  with  the  motor  in 
operation,  the  manufacturer  states. 

T 

A  NEW  UNIT  PACKAGE,  Consisting  of 
either  an  RLM  reflector  or  an  angle 
reflector  in  a  convenient  form  as  one 
complete  unit,  which  eliminates  the 
necessity  of  assembling  parts  from 
many  sources,  the  cutting  of  pipe  and 
bending  of  goosenecks,  has  been  an¬ 
nounced  by  the  Benjamin  bdectnc 
Manufacturing  Companv,  Des  Blaines, 
111. 

• 

In  addition  to  the  50,000-kva.,  in¬ 
terrupting-capacity.  triple  -  pole  circuit 
breakers  now  made  by  the  General 
Electric  Conqiany,  as  announced  in  our 
October  10  issue,  page  672,  the  coin- 
jiany  has  also  placed  on  the  market 
breakers  of  100,600  and  175,0(M)  kva. 
capacity. 
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